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CHAPTER I 
THE PROBLEM 
"It is a familiar saying that chronology and geography 
are the eyes of history. Facts cease to be historical when 
1/ 
not localized to time when." - With this statement, Henry 
Johnson set the goal for all history teachers 6 to develop 
2/ 
in their students a mature sense of time and chronology.n-
To what extent has this goal been accomplished throughout 
the years of elementary and secondary school? To deter-
mine the "degree to which selected individuals comprehend y 
time" is, then, the purpose of this thesis and, while 
judging the results, to evaluate the success of present 
methods of teaching chronology and time concepts in a 
particular school system. Or, more specifically: 
11 Henry Johnson, Teaching of History, (Revised), Mac-
Millan, New York, 1940, p. 203. 
iL A. w.· Schlinder, and A. W. Spieseke, "Developing a Sense 
of Time and Chronology•, Chapter X, in Skills in the Social 
studies, Twenty-fourth Yearbook, National Council for the 
Social Studies, G.Banta Company, Menasha, Wisconsin, 1953, 
p. 197. 
3/ K.C. Friedman, and V.A. Marti, 11 Time Comprehension Test", 
Journal of Educational Research, (September, 1945), 39:62. 
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1 • . Statement of the Problem 
1. To determine the extent to which certain time words 
and applications of chronology and time lines are 
understood by selected students of grades ten, 
eleven, and twelve. 
2. To determine further if .anY meaningful statistical 
data may be obtained concerning the relation of 
student performance to age, sex, IQ, and socio-
economic statue within the community. 
3. To discover if students express any consistent 
preference when given the opportunity to choose 
the types· of dates they wish to learn. 
4. To compare the results obtained with those found 
by Friedman in 1942 in an attempt to validate 
further hie work in this area. 
5. Finally, to draw some conclusions concerning the 
success of methods of teaching time concepts in 
this system. 
2. Justification of t~e Problem 
Throughout the years of schooling the child is brought 
into constant contact with time concepts, and as part of 
every elementary school curriculum, the student learns to 
work with time-interpreting the figures on the clock, enter-
ing and leaving class at specified hours, and determining 
school, play, eating, and sleeping time according to a 
schedule dictated to a large extent by the hands of the 
clock. After becoming successful in this simple use of 
3 
time, the older student begins to broaden his knowledge and 
learns about relative time, the reasons for the sun rising 
and setting at different hours throughout the year, why 
seven o'clock p. m. in Madrid is not seven o'clock p.m in 
Boston, and why the international date line exists. Thus, 
the student begins to comprehend the importance of "time 
now 11 • 
Comprehension of "time now".-- Understanding of "time 
now" is most necessary for all people whO live by the clock • 
.. 
It is especially important for the American who, more than 
any other nationality, lives his life compartmentalized in 
the face of a clock. The daily rushing to arrive at work 
11 on time", to drink at the "cocktail hour"--our duties and 
pleasures are ordained by our master, time. Time words 
are an integral part of our vocabulary-- now, then, soon--
how many times a day are these words spoken by the average 
American! For further proof of our preoccupation with time, 
a look at Thorndike's list of common words will be sufficient 
to show how many refer to time. Thus it is essential for 
a c.hild to understand well t.he uses of "time now11 , else his 
socialization process will not be complete, and he will not 
function in t.he same manner as his compatriots. 
4 
Comprehension of "time when".-- Yet there is the im-
portant aspect of "time when" which is equally as imperative 
in the socialization process of the young American. While 
most schools do an adequate job or teaching "time now", the 
sense of "time when11 (in this case referring to either the 
past or the future) tends to be developed only superficially, 
regardless of the number of history courses from grade four 
to grade twelve which teach the past. 11 Time when 11 refers 
not only to the date on which Columbus discovered the new 
world but implies a more comprehensive type of thinking in 
which the student or adult can make applications of situations 
involving "time when 11 to similar situations of 11 time now11 and 
draw conclusions. American democracy depends upon an alert, 
well-informed citizenry which can form its own deductions and 
carry them out intelligently either through its own actions, 
or by its voting approval of its leaders' plans.' How impor-
tant, then, it is for Americans to be able to apply time past 
to time present and future. 
This is a world of crisis in which the United States has 
assumed a leading role. Are her people to shrink from their 
obligations either from confusion or fear because they have 
not learned from the past and discovered the continuity of the 
past with the present and future? Are they to believe that 
this is one crisis ·peculiar to the present and the only one 
which has ever occurred? The atomic end of society? An ethos 
5 
of fatalism grows out of such incomprehension of "time when" 
and its duration, and the greatness of a country diminishes. 
Therefore, at the present time, it is of supreme importance 
that, in a nation so prominent and so dependent for its 
strength upon the intelligence and education of her people, 
we attempt to discover how adequately time concepts are be-
ing taught and learned. This is a task which many should 
take upon themselves, for this paper, through necessity, can 
cover only an infinitesimal area. 
Necessity for r esearch.--It becomes quite obvious that 
much research and experimentation is needed when one tries to 
survey previous work and discovers the paucity of material 
available. This is particularly true on the secondary level. 
Then, too, when one analyzes the results of any testing pro-
gram given without special attention to teaching time concepts 
first, one becomes alarmed at the lack of comprehension among 
students. It is thus necessary for the benefit of improving 
our teaching curricula to delve into this problem with as much 
rapidity as possible. Growth in the understanding of time 
should not depend upon special teaching but should be an inte-
gral part of any currictuum from elementary through secondary. 
The above opinion is substantiated by the writings of 
many educators. Schlinder and Spieseke maintain that 
"chronology is the scaffolding of history. Time sense is a 
result of continuous exposure to its various elements through 
e· 
6 
carefully planned experiences in tne curriculum whose order 
1/ 
is determined by the maturity of the students".- Billet ad-
vocates the direction of certain unit assignments toward the 
2/ 
development of this concept at each grade level.- Pistor, 
however, warns not to tr'y to teach these concepts at an early y 
age. Flickinger and Rehage state: 11 The understanding of the 
significance of history depends in large measure upon the a-
bility to place events accurately in time, and yet there is 
evidence that even coll:'e students do not have the basic 
chronological concepts":- Th1s,then, is the problem which 
faces the teacher of history: either to find out what consti-
tutes maturity of time concept and how to achieve this with 
his students, or to accept the fact that the whole significance 
of his subject is lost upon a majority of students. As Wes-
5/ 
ley states, 11 The human mind requires particularity11-; and it is 
for us to develop effective methods to meet this need. 
1/ A.W. Schlinder and A.W. Spieseke, op. cit., pp. 199-200. 
~/ Roy 0. Billet, Fundamentals of Secondary School Teaching, 
Houghton, Mifflin Company, Boston, 1940, p. 233. 
y Frederick Pistor, "How Time Concepts Are Acquired by 
Children", Educational Method, (November, 1940), 20:107. 
4/ Alice Flickinger, and Kenneth J. Rehage, "Building Time 
and Place Concepts", in Improving the Teaching of World His-
tory, Twentieth Yearbook, National Council for the Social 
Studies, G. Banta Company, Menasha, Wisconsin, 1949, p. 108. 
pj Edgar c. Wesley, Teaching Social Studies in High Schools 
\Third Edition), D. C. Heath Company, Boston, 1950, p. 281. 
3. Procedure 
Setting.-- The location of this project of determining 
the extent of growth in time concepts was Beverly High 
7 
School in Beverly, Massachusetts, a senior high school ma-
triculating approximately nine hundred students. Beverly is 
rather typical of most New England cities, having a number of 
industries (the largest, United Shoe Machinery Corporation), 
stores, and owner-operated businesses such as barber shops, 
beauty parlors, drugstores, fishing vessels. While the em-
ployment rate of the people within the city is high, never-
the less, there is also a laxge commuting population which 
works in and around metropolitan Boston. 
Beverly, itself, serves as a shopping and economic 
center for surrounding towns of Manchester, Wenham, Hamilton, 
Beverly Farms and others, but it is having difficulty be-
cause of the competition from nearby Saiem which has superior 
resources. There is a large Italian population in Beverly 
and a smaller Portuguese group. These two nationalities, 
with a small number of Jews, make up the predominant ethnic 
groups within the city. There is little overt problem 
resulting from these ethnic difference5, and all groups 
are represented on the city council and the school board. 
There is, however, some latent prejudice against the 
various groups but no more than would be expected under 
such circumstances. The political, economic, and social 
tenor of the city may be characterized as conservative. 
8 
Limiting :factors.-- With the setting for the project in 
mind, the procedure :followed will be summarized next. 
Since the high school houses only grades ten through twelve, 
it was decided to limit the age groups to these for the sake 
or more efficient action. It was felt that the writer 
should be present in the building while the work was being 
carried on. The high schOol is divided into subject de-
partmen~s which usually operate independently or each other. 
Therefore, the writer chose to work solely ~thin the history 
department of which she is a member. Tne approval of the 
department head was solicited, and a plan was devised for 
selecting groups for testing. 
There are four dirrerent courses taught within the 
department: World history (grade ten), Modern history 
(grade ten), and two American history courses, one of which 
is for business and general students and taken in grade 
eleven and the other a college preparatory taught in grade 
twelve. The Modern history course may be selected by grade 
eleven college preparatory students who wish to elect three 
years of history. Only one course in American history is 
required for graduation. Thus it was felt that all age 
levels and curricula could be obtained wi~hin the department. 
Accordingly, three classes in Modern history, two each in 
World history and general American history, and three classes 
of grade twelve college preparatory American history were 
9 
selected. Thus the age groups, as well as the curricula, 
were in fairly even distribution with a larger number ap-
pearing in the grade ten level. This was arranged to test 
more thoroughly Friedman 1 s hypothesis that a mature under-
standing of time words ia reached by the tenth grade. 
Fr1edman 1 s test for senior high school was prepared in 
mimeographed form with the co-operation of the school busi-
ness department and made ready for distribution in middle 
December. The test was administered to the above-mentioned 
classes on the day before Christmas vacation. It was felt 
that this was more convenient for the department as a whole 
(three of the four teachers were involved in the testing) 
and that the students would welcome a change from the regular 
routine at that particular time. Approximately three hun-
dred .tests were ready for use, and those students involved 
were prepared ahead of time for the event, being assured 
that the test would not count on their marks, and being asked 
for their co-operation in this experiment. All those partici-
pating were most generous with their time and attention. 
Procedure on Test Day.-- On the day of testing, the 
writer distributed the allotted number of tests for each 
class to the tea.chers who were participating, along with a 
series of instructions concerning the ad.ministration of the 
examination. The teachers were urged not to help the stu-
dents interpret any question, nor to volunteer any information 
10 
concerning the test. The directions were felt to be clear 
enough for the average student to follow, and if there ap-
peared to be any difficulties, they ought to show up on the 
test. In a number of cases, it was found that students 
were almost totally unable to follow written directions 
about unfamiliar material. The only aid a teacher might 
give concerned the legibility of the test, for some of the 
mimeographing w~ done rather hastily and left a good deal 
to be desired. Friedman had designed the test originally 
as a power test, and so no definite time limit was estab-
lished. However, it was suggested that thirty minutes was 
adequate. The proposed time limit was in accordance with 
Friedman 1 s directions. 
Upon beginning the test, the students were asked to fill 
in the information at the top of the test and to give a de-
tailed answer to the question concerning parental employment. 
The teacher was to check this information and to make sure 
that if a parent owned a business, it was so noted on the 
test. This was done to give the writer a more accurate basis 
for judging socio-economic status. Finally, all grade-twelve 
students were asked to list on the top of the test the number 
of history courses which they had taken, including the pres-
ent one. At the end of the day, the writer collected the 
tests from the various classes and grouped them according to 
grade levels. 
11 
Procedure in analyz~ng the resul~s.-- Because of the 
large amount of paper work involved in correcting the tests, 
~he writer asked for, and received, five volunteers from her 
classes who corrected these tests according to keys prepared 
by the writer. Statistical data were then computed, diet~-
butions were set up, and correlations were made among the va-
rious sections of the test and IQ, age, sex, and socio-economic 
status was determined partly through the writer's observations 
about the city and partly based on Lloyd Warner1 s social 
stratification system as e~tablished in Social Class in 
1/ 
America.- It was believed that this classification, since 
it was created partly from a New England city not far from 
Beverly, would conform more closely to the actual situation 
than the Minnesota Occupation Rating Seale which was used by 
Friedman. However, the results with either scale fall into 
the same general categories. The resultant social classes 
were assigned numbers one through five (highest to lowest, re-
spectively,) for the purpose of correlation. 
In tne meantime, it was obvious that tne opinions and find-
ings or otner writers would be valuable for the final analysis 
of tne results or this testing program and the conclusions con-
cerning the understanding of time concepts among certain high 
1/ William Lloyd Warner, Marchia Meeker, and Kenneth Eells, 
Social Class in America, Science Research Associates, Chicago, 
1949. 
school students in Beverly. Accordingly, a review of 
research in the field was undertaken --the significant 
factors of which v~ll be found in the following chapter. 
1 2 
CHAPTER II 
REVIEW OF RESEARCH 
Ae in any scientific venture, attempts must be made in 
the beginning to clarify the terminology of the project. 
It has been found throughout a study of the previous re-
search in the field of time concepts that much effort has 
been directed toward giving specific meaning to such words 
as "time"', "time depth", and 11 chronology11 • In surveying 
the research, thererore, it would seem appropriate to pre-
sent first those definitions which are deemed most suitable 
to the project. Upon completing this, the general results 
of such research as applies to the problem will be given, 
and finally, a section will be devoted to the work of Fried-
man and the information that he o·btained upon which this pro-
ject is based. 
1. Time 
In searching for a derinit.ion of the word "time", one 
1/ 
finds in the dictionary:-
1/ Clarence L. Barnhart (Editor), The American College 
Dictionarx, (Text Edition), Harper and Brothers Publishers, 
New York, 1948, p. 1288. 
-13-
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"· .. the system of tho se relations 
which any event has to any other as past, present, 
or future; indefinite continuous duration regarded 
a s that in which even'ts succeeo. one another. . • 3. a 
system or method of measuring or reckoning the 
pc,ssage of time ••.• n 
Within thi s definition may be found two concepts of time--
social 2nd mathematical. Sorokin and Merton have been 
particularly concerned vrith an exploration o1' the former and 
.have come to the conclusion t11at n calendrical systems arise 
1/ 
from and are perpetuated by social requirement.s. 11 - Continuing , 
'they added that restriction to astronomical time (ma thema tical) 
involved several shortcomings because units or 'time are o1'1:.en 
fixed by the rhyt.hm of group life and are not _necessarily con-
tinuous but are interrupted by critical dates~ Through this 
2/ 
group action, these units of time gain significance. - These 
same uni'ts of time (now called social because of group activity 
are not objective in the same manner as are mathema tical, nor 
are they quantitative solely, but the events ,within these units 
of time gain their significance because they are thought of 
3/ 
su-bjectively and qualitatively. 
4/ 
Sorokin and Merton ended their discussion by stating:-
1/ P. A. Sorokin, and R. K. Ivier1:ton, 11 Social Time: A Methodo-
logical a11d Functional Analysis", American Journa.l of Sociology, 
(March, 1937), 42:615. 
2/ Ibid. pp. 615-616. 
3/ Ibid. p. 623. 
4/ Ibid. p. 629. 
1 5 
u ••• when social and astronomical time are related 
(the only time when the latter has meaning) ••• other 
social correlate s of the same astronomical time must be 
ascertained ·berore the relations take on any signi1'i-
cance.11 
Much the same concept o1' time was expressed by de Kie-
wiet who named his divisions mathematical and organic (or 
durational). According to this au"thor, the historian makes 
much use or the former through the teaching of speci!'ic dates; 
however, it is with the comprehension of the latter that a 
sense of time dep"th (maturity) is reached. Two character-
is"tics of durational time were presented by de Kiewiet: (1) 
it does no"t emphasize exact uni"ts and successive intervals, 
and (2) it depends upon continui"ty or the continuous influence 
1/ 
of an event.- Thus one sees that organic (or social) time is 
different from 11 enronologyn which is 11 a particular statement 
2/ 
of the supposed or accepted order of past events •• "- It was 
maintained by de Kiewiet that the present has depths which we 
call the past ("time depth), while Becker corroborated with the 
following sta"tement: 11 We can enlarge and enrich the present by 
a knowledge (an artiricial extension of memory) o1· past and 
dis"tant places and can make the past, for the time being, a 
1/ C. W. de Kiewiet, 11 The Meaning of Historical .Time 11 , Social 
Educ ation, (January, 1945), 9:13. 
~/Clarence L. B~rnhe.rt, op. cit., p. 215. 
16 
1/ 
part of the present."- Here, then,is the employment of time 
depth (or maturity) to its fullest extent. Thus it is with 
the concept of social time that time depth is primarily con-
cerned. Although one is able to define this concept, there 
still remains the problem o!' determining its components. 
2. Components of Time Maturity 
Brown and Brown stated that there were three levels to 
time maturity which were acquired through growth--first, a 
sense of sequence; next, the comprehending of a span of years; 
and third, the accurate measuring of time through the assig~ 
2/ 
ment of precise dates to events.- While this definition 
seems to develop only the sense of mathematical time, it is 
valuable in that one sees the basis for the comprehension of 
social time (or time depth) lies in an adequate understanding 
of mathematical time and how to compute it. Brown and Brown 
limited their exploration of the problem to the elementary 
grades. Schlinder and Spieseke, on the other hand, presented 
a more compatible definition of maturity which applied from 
elementary through secondary school. According to their 
concept of maturity, the individual must become adept in co~ 
1£ Carl L. Becker, 11 The Heavenly City of Eighteenth Centur_y 
Philosophers, 1932, p. 120 (as cited in Schlinder and Spieseke, 
op. cit., p. 196). 
2/ R. A. Brown, and M. R. Brown, 11 Time and Chronology in Social 
Studies", School Review, (September, 1954), 62:341-2. 
17 
prehending: (1) how time is mee.sured by mechanical means, 
( 2) the use of less precise concepts of 11 now 11 and 11 then 11 :, 
and (3) a feeling for the pa ssage of time (gained gradually 
through experiences), with this understanding extending "out-
ward in space and backward and forward in time beyond purely 
1/ 
personal experience". It is then that real maturity will 
exist. 
3. Development of Time Maturity 
If one accepts the latter breakdown of the components 
of time maturity as valid, there remains the two-faceted 
problem of discovering why, when, and how this maturity devel-
ops and how to teach in order to bring about the desired re-
sults in all students. Here, the advice is plentiful, al-
beit it somewhat confusing and contradictory at times. Murra, 
Wesley and Zink, in 1941, stated that while a sense of time 
was important in order to understand society, the results 
both in research and teaching to bring about this comprehen-
sion were discouraging. Time sense seemed to develop inde-
pendently of school instruction and to come about gradually 
as the child. ages. However, the teaching of chronology and 
2/ 
a high IQ status seemed to speed up normal growth.-
1/ Schlinder end Spieseke, op. cit., p. 197. 
2/ Wilbur F. Murra, Edgar C. Wesley, and Norah E. Zink, •soot.al. 
Studieen, Encyclopedia of Educ ational Research, MacMillan, 
New ~ork, 1~41, p. 1141. 
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How time concepts are acquired by children has been ~he su~ 
ject of several papers, one of ~he more prominent of which 
1/ 
was Pistor 1 s.- Gradualism again was the keynote of this as 
well as o~her works on the subject. Pistor maintained that 
great maturity was needed for the understanding of chronology 
which would not s~art un~il ~he child was eleven years old. 
At that time, the pupil would begin to comprehend those his-
tori cal periods which were most remote from him. Thus 
Pist.or drew the conclusion that if the child were given any 
work in chronology before this age, he would have no c apacity 
~o deal wi~h it adequately and therefore would make only im-
mature responses to it which might form bad pat~erns. From 
the evidence obta ined from testing, Pistor concluded that mat-
uration rather than inetruc~ion was the dominant factor in 
time concept development; thus systematic training in chronolo-
2/ 
gy should wait until after grade six.- Schlinder and Spieseke 
agreed with this idea and advocated teaching orientation to 
the environment for children under grade six. Through the 
gradual growth in understanding their cul~ure might come a 
certain awareness of chronology. Thus in the ensuing steps 
which fall between telling time by the clock and relating 
dates in reading and listening situations to personal experi-
ence and life span might begin a limited amount of ability 
!/Frederick Pistor, op. cit., pp. 107-112. 
2/ ~·' p. 111-112. 
1/ 
to place events in chronological order.-
1 9 
Preston, in reviewing Pistor 1 s work, was of the opinion 
that children should be allowed to pursue a given period of 
history more leisurely with much emphasis being placed upon 
how tne people lived in that particular era. Thus the 
children would become thoroughly familiar with each period of 
2/ 
history and develop more insight into the past.- Flickinger 
and Rehage made definite suggestions for teaching time con-
cepts through (1) relating events to personal experience, 
(2) having a usable framework of three periods of history and 
certain key dates, (3) learning memorable events for each year 
of the student 1 s life, and (4) placing emphasis upon the de-
3/ 
scription of life during the particular period under study.-
Schlinder and Spieseke also advocated having definite date-
events as points of orientation but warned that the true test 
of a person 1 s time sense was the ability to see the rela.tion-
ship between events not just to reel off a ver-batim list of 
unconnected dates. Certain relationships between dates and 
events might be gained in kindergarten, and, therefore there 
was no need to memorize a list before these relationships 
were explained. The authors support their claim by saying, 
1/ Schlinder a.nd Spieseke, op. cit., p. 201. 
,g/ Ralph C. Preston, "Implications of Children's Concepts of 
Time and Space", Social Studies. McKinley, Philadelphia, 
1945, 36:219. 
3/ Alice Flickinger, and Kenneth Rehage, oo. cit., p. 110-111. 
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"Learnings do not proceed from the specifics to the general--
they come all together." If the problems which are present-
ed to t he children are of value, time sense will continue to 
1/ 
grow as the child matures.-
4. The Relation of Dates to Teaching Time Concepts 
Pursuing this problem of learning chronology, a pro j ect 
2/ 
was carried out at Michigan State University- attempting to 
de~ermine the type of thinking which leads pupils to choose a 
response on multiple choice items involving chronology. One 
hundred students were chosen from all levels of achievement 
(A through D) and responded orally to the test. It wa s 1'ound 
that most students answered from memory and no particular reas-
oning processes were employed and that the better students (A 1 s 
and B1 s) responded with greater consistency and accuracy than 
did the poorer students. Also the better students were more 
sure of t heir answers even when they were wrong. From per-
formance scores on t he test, it wa s concluded that even the 
better studen~s were uncertain of chronology, ar1d the weaker 
ones (C 1 s and D1 s) had little or no concept. 
Many of the writers have been concerned with the various 
aid s which might be used for promoting a sense of time a mong 
s~udents especially in the field of high-school social studies. 
1/ A. W. Scblinder, and A. W. Spieseke, op. cit., p. 199. 
2/ V. E. Leichty, "Student Thinlcing on Items Involving Chronol-
ogy", Journal of Educational Research, (November 1954) 48:187-94.. 
/, 
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Otto Gabel, in his experiment. with the retention of definite 
versus indefinite terms in social studies, said tha t., contra-
ry to the trend in social studies texts, the r espective mean 
scores on his tests indicated a higher degree of retention 
with t he use of definite terms. He felt. that, since the def-
ini t.e method was the more ef!'ective, authors and teachers 
should realize this fact and also the obvious limitations of 
the present. texts and be prepared t.o provide additional ex-
periences for the students in the understanding of quantita-
1/ 
t.ive concepts.- There is quite general agreement among the 
authors as to the value of teaching material in a definite 
form. Henry Johnson stated, "the fundaments.! utility of 
dates lies in the part they play in the general sense of the 
?J 
developing or unfolding of history 11 • 
Which dates and how many to teach have also occupied the 
attention of several authors. As a result, various lists of 
specific date-events have been made, and among these was 
Pressey 1 s list of twelve essential dates which was supposedly 
to help the student to focus his attention upon the "essentials" 
3/ 
of history.-
1/0tto Gabel, n·The Effect of Definite vs. Indefinite Quanti ta-
tive Terms Upon the Comprehension and Retention of Social 
.studi es Materials", Journal of Experimental Education,(Decem-
ber, 1940), 9:178-79. 
2/Henry Johnson, op. cit., p. 212. 
3/Luella c. Pressey, "The Needs of College Students in History", 
Historical Outlook, (May, 1930), 21:218-223. 
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Stormzend and Lewis agreed with this idea and stated that if 
a large mass of the scbolastic d.etail were eliminated, t he 
way might be clear for "more complete mastery of the e ssen-
tials. 11 Lists of such necessary dates should be prepared 
1/ 
with student participation. Showalter used Wooster 1 s list 
of thirty most important dates in matching test form to de-
termine whether or not selected elementary school children 
have developed any historical perspective. His findings 
showed that there was no date which all children made any 
effort to answer, and that there was relatively little atten-
tion paid to precise dates by teachers of the particular 
school system in 1928. More perspective was shown by the 
2/ 
children with the less precise terms tnan with the dates,-
tnus giving rise to cer~ain contradictions to the results of 
Gabel 1 s study. Clucus compared both European and .Americen 
history texts and found only four dates common to all. Thus 
there would appear so be a lack of coordination between types 
3/ 
of history and also between history and literature courses -
(certain texts of which he also compared). On the basis of 
the number of times mentioned in texts, Clucus made up a list 
~/ M. J. Stormzand and R. H. Lewis, New Methods in Social 
Studies, Farrar and Rinehart Company, New York, 1935, pp. 171-2· 
2/ Benjamin R. Showalter, 11 Dates and Historical Perspective", 
Historical Outlook (January, 1928), 19:28-31. 
3/ C. S. Clucus, "The Problem of Dates in the "T\eaching of 
History and in Measurement", Journal of Educational Research, 
(Oc~ober, 1932), 28:92 . 
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of eighteen dates and events from colonial times to 1932 
which were considered to be pivotal. Upon administering 
tests involving date-event relationships, using these eight-
1/ 
een dates, Clucus found the results were most disappointing,-
tnus affirming the findings of Showalter. 
In summarizing the results of previous research in the 
area of tne utility of dates, it might be said that, while 
most agree that a certain number of dates is essential to use 
as hooks for the rest of history, there was no general consen-
sus as to how many or which dates to require. 
5. Teaching Methods Used to Bring 
About Maturity of Time Concepts 
If one accepts the need for dates in developing time 
sense, the question still remains as to how to teach these 
dates effectively so that the student may make some meaning-
ful deductions concerning the relationships between certain 
date-events and others. Various devices have been suggested 
throughout the years. Henry Johnson s a id that if the student 
were informed as to the importance of the date in connection 
with a specific event, and if he always thought in terms of 
the relationship between the two, he would learn more readily. 
Also, in the case of lazy or slow students, Johnson advocated 
the use of drill, reasoning that the student 1 s interest would 
1/ Ibid., p. 95 
-
1/ 
grow commensurate with his mastery of the date list.-
24 
Others, like Underhill, believed that time lines provided 
valuable aid for showing history in its proper perspective. 
These time lines should be used not only with specific dates 
but with whole epochs delineating movements of social progress, 
2/ 3/ 
political reform and industrial advance.- Horn- also felt 
that time lines, time charts, and graphs could be helpful if 
the forms were kept simple and correctness rather than beauty 
were stressed. He concluded with the warning that time lines 
might give the students a better understanding of events, but 
4/ 
they alone, did not give the pupils comprehension of time.-
Continuing with a discussion of time lines, C. C. Mathews 
noted that in tests administered by him, the general compr ehen-
sion of time charts from grade four through grade twelve was 
seen to be poor but that a grade-to-grade increase in under-
5/ 
standing was found.- Other authors do not always agree. 
1/ Henry Johnson, on. cit., pp. 214-16 
2/ Miriam Underhill, "Use of Time Line in Teaching History", 
Historical Outlook, (October, 1928) 19:278-9 
3/ Ernest Horn, Methods of Instruction in Social Studies, 
Part XV, Report of the Commission on tne Social Studies, 
Charles Scribner 1 s Sons, New York, 1937, pp. 452-54. 
4/ Ibid., p. 454 
- --
5/ C. C. Matthews, The Grade Placement of Curricular Materials 
in the Social Studies, Bulletin, 1926, Number 241, Bureau of 
Publication, Teachers College, Columbia University, New York . 
(As cited in Kopple Friedman, The Growth of Time Concepts, Un-
l)Ublis.hed Doctoral Disserta tion? University of Minnesota, Min- ~ 
re~;polis , Minnesota, 1942, p. lOJ. 
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1/ 
A. A. Kaplan,- however, feels that proper drilling is necessary 
for teaching basic time concepts and tha~ diaries and time 
lines are of great value. This a.uthor advocates the present-
to-past approach, having the student start with his own life 
and go back to that o!· his grandfather• s while placing import-
ant his~orical even~s on this time line. Schlinder and Spie-
seke, while acknowledging some inherent value in the time line, 
did not feel that the student was able to deal with it accurate-
2/ 
ly before the twelfth grade.- So it would seem that the use 
of the time line is relatively common, but that its true value 
has yet to be measured meaningfully. 
Schlinder and Spieseke presented a most detailed study of 
possible methods of increasing the growth of time comprehension 
among students. Some of their suggestions have already been 
noted; however, they warrant further discussion because of the 
practicality of the basis for bringing about increased stimula-
tion of growth in time comprehension. From junior high school 
through junior college appeared to be the period when social 
meaning should be supplied to . the mathematical concept of time 
which was mastered in the earlier grades. Thus a historical 
view of time (time maturity) should result if there were 
3/ 
effective teaching.-
1/ A. A. Kaplan, "Teaching Time and Space Concepts", Clearing 
House, (October, 1956), 31:71-74 
2/ A. W. Schlinder, and A. W. Spieseke, oo. cit., p. 220 
3/ Ibid., p. 214 
- --
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An increasing number of date-events should be mastered by 
the students, and chronology should be tied into change and 
continuity so that the student would be able to see how old 
problems become new ones. Then, too, a broadening understand-
ing of the past would le ad to an increa sed sense of' histori-
c a l chronology. The teacher should aid the student in the 
process of making generalizations about time in relation to 
t he development of human institutions. Critical thinking 
should be developed about these generalizations and applica-
tions made of t hem to new situations. The teacher must al-
way s be aware that this is a slow process, and he should se-
lect problems for study which involve o.eep, independent re-
search. Above all, there must be constant planning and re-
vision of the curriculum in order for students to gain a 
1/ 
truly mature sense of time. 
6. Friedman's Studyas the Basis of the Present Work 
The major study upon which this thesis is based was c ar-
2/ 
ried out by Kopple Friedman at the University of Minnesota . 
In his doctoral thesis, Friedman explored many of the idea s 
and problems presented by leading educators and devised a 
series of tests for all age groups--kindergarten through adult--
~~Ibid., pp. 219-224 
2/ Kopple Friedman, The Growth of Time Concepts, Unpublished 
Doctoral Dissertation, University of Minnesota , Minneapolis, 
Minnesota , 1942. 
27 
which attempted to mea~ure the degree of time comprehension. 
The results of this program were evaluated by him and correla-
tions of the various parts of the test with IQ, age, sex and 
socio-economic factors were computed. No significant corre-
lations were found between the sections of the test and sex 
1/ 
and socio-economic status.- There was, however, relatively 
high correlation between the performance on parts of the test 
and IQ, and grade level and the sections of the test correla-
ted very significantly. He established the fact that by the 
tenth grade, the students as a whole, achieved maturity in 
understanding time words, since at that age they showed ap-
27 
proximately the same degree of comprehension as adults. 
Although his thesis has not been published as a whole, 
Frieo~an has made certain information on this and related pro-
jects a.vs.ilable through education journals. With V. A. Marti 
he presentee_ the problems and methods of testing in the Journal 
of Educational Research for the junior and senior high school 
3 
level. In this project, matched groups were arrenged to test 
tne effect of systematic teaching of time concepts as well as 
the general comprehension of time which students gained through 
methods which did not attach special significance to these 
17 Ibid., p. 146 
2/ Ibid., p. 146 
3/ K. C. Friedman, and v. A. Marti, op. cit., p. 62. 
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concepts. The validity of the test (the same as presented 
in Appendix A of this thesis) was based upon the type of 
material used and the judgment of the author and others. 
The time words were selected from word lists and from social 
studies texts and literature. All test items were approved 
by a group of Minneapolis teachers. Also certain of these 
items were in agreement with those chosen in previous investi-
1/ 
gations.- In establishing reliability a test-retest method 
was used, and a reliability coefficient of .85 was established. 
However, by using the Spearman-Brown prophecy formula the re-
Ef 
sult of .92 was obtained. 
The test was composed of four parts--the first, a group 
of twenty-three words, the definitions of which appeared in a 
multiple-choice context; the second, a series of five simple 
sequence questions; the thiro., a. simple time line based on the 
life of a ten-year-old boy; and the fourth, a historical time 
line (4000 B. C. to 1941), with six important events to be lo-
c ated. In this p articular project, in determining the effect 
of teaching time concepts on the general comprehension of the 
students, it was found that the correlation between t e st scores 
and sex was not important, and correlation between test scores 
and IQ and grade level was positive but not high. The conclu-
sion was drawn that time comprehension appeared to be a special 
1/ Ibid., p. 63-4 
2/ Ibid., p. 65 
- -------
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ability. Those students who received special training in 
time concepts showed a better appreciation of time and thus 
recorded higher test scores; however, in a comparison of 
those students taking history and those not so enrolled, it 
was found that historical information alone has no effect upon ]/ 
pupil ability to comprehend time. 
Along with this test of time comprehension, Friedman de-
cided to explore the problem of date preference among stu-
2/ 
dents.- In view of the conflicting literature concerning the 
best method of teaching dates (exactness, as Gabel advocated, 
or less precision, as Showalter 1 s findings indicated) to bring 
about historical perspective, Friedman decided to investigate 
whether or not selected pupils showed preference as to the 
type of da.tes (exact, century, approximate or indefinite) they 
wished to learn. W. W. Winch, in The Forum of Education sta-
ted tha t a s a result of testing, he found that students pre-
ferred to learn dates by centuries rather than by exact years. 
Thus the student would be aware of dates only as t hey fell 
3/ 
within the century.- Friedman constructed a section of' his 
test with all four types of dates listed and asked t he pupils 
1/ Ibid., p. 68 
2/ Kopple C. Friedman, "Pupil Preference in the Learning of 
Da tes", Social Studies, 1944, 35:172-4 
3/ W. W. Winch, "Dates versus Centuries in Teaching Chronology 
to School Chilctren", The Forum of Education, 8:32-41, 120-9 
(as. cited in Kopple Friedman, The Growth of Time Concepts, 
op. cit., p. 10) 
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to choose the one which they would rather learn (see Part III 
of Appendix A) • Contrary to Winch 1 s findings, Friedman dis-
covered tha t pupils did not prefer to learn either exact dates 
nor centuries; 11 in fact they were hardly consistent for any 
1/ 
type of time expression".- Friedman concluded that the teacher 
must truce into consideration not only the interest and prefer-
ences of this studen'ts, but also the learnability and uti li'ty 
2/ 
of t he dates when choosing a particular type to learn. 
In examining the results es'tablished by Friedman 1 s thesis, 
a summary of .information obtained from testing the ele l!lentary 
and junior-high grades will be given and a more thorough ex-
ploration of the senior high school program will be undertaken 
since it is with the latter area thCJ.t t he present writer is 
working. Informa'tion obtained from the elementary grades was 
gained t hrough the interview technique and answers to simple 
ques'tions. The results may be summarized as follows. 
1. Children entering school already possess some time 
concepts. 
2. The greatest gains in time comprehension are made be-
tween grades one and two. 
3. Understanding grows with maturity, and sex affects it 
little. 
4. IQ is not as important as the grade level of the stu-
dent in de'termining achievement in test scores, but 
the brighter pupils do better than the duller ones. 
1/ K. C. Friedman, "Pupil Preference in the Learning of Da tes" , 
Social Studies, 1944, 35:174 
2/ Ibid., p. 174 
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5. Abstract concepts have different meaDings for differ-
ent students, and these concepts defini~ely require 
maturity before they are comprehended. 1/ 
For the junior-high-school group, a revision was made in 
the intermediate test (grades four-six), and the pupil choice 
2/ 
section concerning date preference was added.- As in the 
elementary grades, the general intelligence of the sample was 
deemed normal. The to~al IQ average for all grades from kind-
3/ 
ergarten through grade twelve was 108.12.- In -the section on 
time words in the junior-high-school test, the critical ratio 
between that part of the test and sex difference was found to 
be • 39, which is statistica.lly insignifica.nt. The coefficient 
of correlation between time words and general IQ level was 
f 
.55 - .03, with a coefficient of alienation of .83. Thus the 
IQ was not sufficient to serve as an index for t.he ability cov-
4/ 
ered by t11e test. Socio-economic status, based upon Minneso-
.;. 
ta Occupation Rating Scale, correlated a~ only .10 - .04. 
Friedman found on t.he basis of the resul~s of' part five of the 
test that a simple time line could be understood by the eighth-
grade student, but he warned that teachers need to be cautious 
1/ K. c. Friedman, The Growth of Time Concepts, Unpublished 
Doctoral Dissertation, University of Minnesota, Minneapolis, 
Minne ro t a , 1942, p. 53 
2/ Ibid., pp 32-34 
3/ Ibid., p. 23 
4/ Ibict., p. 72-74 
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1/ 
with its use and let the pupil help to construct it. 
2/ 
Pupil preference was not consistent for any one tn)e of data: 
With this brief summary of the information on younger 
students in mind, we turn next to the senior high school which 
will receive the ma jor emphasis in this thesis. While all the 
informa tion will not be presented in this section but will be 
used for comparative purposes throughout the body of this thesis, 
certgin overall facts should be examined now. In grade ten 
(52 males and 59 females), the average IQ was 103.7, while in 
grade eleven (57 males ana_ 59 females), the mean I Q, was 101. 3. 
Grade twelve (47 males and 71 females) showed the highest mean 
IQ with 110.9. The median age for grade ten was 15, gr ade 
3/ 
eleven wgs 16, and grade twelve was 17.-
In the section testing the understanding of time words 
and dates, certa in factors were noted. At the beginning of 
tenth gr ao_e, improvement was noticeable in tha t t welve out of 
twenty-three words were ninety per cent correct. "Generationn 
and "dark agesn lagged behind in comprehension while "pre-
historic" and "decade" were not commonly understood by 
either the senior high students or the adults. However, 
1/ Ibid., p . 76 
2/ Ibid., p. 66 
3/ Ibid., pp . 67-8 
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the results of this test were higher than those established 
by Pressey, and a general grade-to-grade improvement was 
1/ 
found.- In plotting the rising curves of comprehension, 
Friedman noted that there was a gain in grade ten which re-
sulted in a slow rise until grade twelve in which the peak 
of time word and date comprehension was established. A 
comparison with results obtained in the adult test caused 
Friedman to regard grade ten as the level at which the stu-
dent approaches maturity, meaning ninety per cent comprehension. 
Statistical data obtained in correlating Part I of the 
test (time words and dates) with other parts of the senior-
high-school test were as follows: 
Table 1. Correlation of Time Words and Dates 
with Various Sections of the Test 
Parts of t11.e Test Coefficient Coefficient 
of Correlation of Alienation 
t r) 
f 
(k] 
Chronological Order ... .46 
-
.03 .89 
I 
Personal Time Line • ••. .29 - .03 .96 
.j. 
Historical Time Line ... .36 - .03 .96 
The coefficient of correlation (r) measures the degree to 
which two varia'bles (in this case, the two parts of the test) 
1/ Ibid., pp. 67-8. 
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are rela ted; the coefficient of alienation (k) measures the 
absence of relation between two variables. Thus it was 
assumed that each part measured a different function, since 
1/ 
G.he correlation coefficient was statistically insignificant.-
Other correlations coefficients were establishecl between 
Part I and certain factors which might be considered predict-
ive of achievement in the test. The difference in mean 
achievement between boys and girls in · senior high school in 
Part I was found to be 19.55 (male) to 19.43 (female) with 
a critical ratio of .79. It was established that sex facto r s 
were not significant in determining achievement on this sec-
2/ 
tion of the test.- The relationship to intelligence was next 
-/-
explored, and the coefficient of correlation was .49 - .03, 
while the coefficien~ of alienation (which measures absence of 
relation) was .87. Aga in, as with the junior high school data 
the assumption was made that IQ was not sufficient to serve as 
3/ 
an index for the ability measured in this section of the test: 
Socio-economic factors, as indices, proved to be almost negli-
1- 4/ 
gible with a correlation coefficient of .13 - .04. -
Finally, the aiDoun~ of' social studies instruction as a 
JJ_ Ibid., p. 77 
2/ Ibid., p. 72 
3/ Ibid., p. 75 
4/ Ibid., p. 76 
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predictive factor was measw."'ed. among grade-twelve students, 
and the advantage of three semesters more than required yield.-
1/ 
ed no statistically significant differences in test results.-
Thus attempts to correlate Part I with possible predictive 
factors of sex, IQ, socio-economic status, and the amount of 
social studies instruction resulted in insignificant correla-
tions, except in the case of IQ, which had some relationship, 
but could not be used as an index. Grade-to-grade increase 
was noted, however. 
The ability to place events in chronological order is 
considered most important if the student is to understand 
history. Thus a set of five sequence questions formed the 
second part of Friedman's test. The range covered from the 
relatively simple placement of important events to a more dif-
ficult type involving a knowledge of ordering B. C. and A. D. 
The group averages for percentage correct for grades ten, elev-
2/ 
en, and twelve were 82, 84, and 89, respectively.- The aver-
ages however, ran higher than for the time word test, but both 
3/ 
percentages varied together.- It was fow1d that the students 
could not apply their knowledge of B. C. very accurately, and 
Friedman felt that satisfactory comprehension should have been 
!_I Ibid.' p. 73 
2/Ibid., p. 106 
3/ Ibid., p. 112 
.... 
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1/ 
reached before grade twelve.- A critical ratio of 1.61 was 
computed in a correlation of part two with sex differences 
with the higher mean being achieved by the boys. However, 
this was not considered significant, nor was the coefficient 
I 
of correlation between Part II and IQ, which was .42 - .03 
with a coefficient of alienation of .91, end a predictive ef-
ficiency of nine per cent. Relationship between the test of 
chronological order and socio-economic status did not exist 
.f 
statistically (.04- .04). Although the mean was higher for 
those students having taken six semesters of history, it was 
2/ 
not enough greater to become statistically significent .-
Friefunan concluded with the theory that students leexn in sec-
tions and not enough reference is made to the overall pattern 
of history by the teacher s. Thus3~reater attention should be 
p a id to indicating relationships. -
Parts IV end V of the test (Part III was the date 
preference section mentioned previously) was composed of two 
time line s; one personal, and 'the other historical. This por-
tion was designed to see the effectiveness of time lines as 
devices for teaching time concepts. The overall peri'ormance 
was poor, but there was a tendency for scoring to increase with 
1/ I bid. , plll 
- ~
2/ I bid., pp.. 115-119 
- ~ 
~ Ibid., p. 123 
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1/ 
maturity.- The patterns in performance were not as definite 
in this section as in the others . The validity was not very 
high because of the types of events chosen for the historical 
time line where the last three events occurred close together 
on the line and the element of luck entered in. There were 
two main gr~/ps of achievers--high and low, with very few in 
the middle .- Because Friedman gave credit if the mark fell 
within one inch either way of the exact point, many students 
gained up to three points. Thus Friedman stated that scores 
3/ 
of three and below might mean no ability at all. - The gen-
erally poor results proved that students could not "look back 
- 4/ 
in history with orderliness."-
The degree of relationship between the personal time line 
and the difference in sex was not significant, but the boy~ l , 
mean performance was .15 better than the girls 1 • This yield-
ed a critical ratio of .68, which meant no significant differ-
ence. On the historical time line, the boys showed a great-
er superiority with a difference in average performance of .98, 
giving a critical ratio of 4.45. These figures again were not 
felt to show very great statistical significance, for Friedman 
1/ Ibid., pp. 126-27 
2/ I bid., p . 128 
3/ Ibid., pp. 128-130 
4/ I bid., p . 132 
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cla i med that the higher performance Ellld critical ratio for 
the boys wa.s due to some factor other than that of ma.le su-
1/ 
periority in spatial sense of time.- The effect of social 
studies instruction on performance on both the persona l and 
historical time lines was considered negligible. 
In fact, the higher performro1ces on the personal time 
line were recorded by those students who had only two 
2/ 
semesters of history.- Tne coefficients of correlation 
measuring the relationship of_ IQ to the time lines were not 
significant statistically, and the coefficient of correlation 
for IQ, and the personal time line was the lo·west of any part 
of the entire test. The degrees of relationship between IQ 
~ 
and performance on the personal time line was ~28 - •. 03 with 
a coefficient of alienation of .96 (measuring absence of re-
3/ 
lation), which gives a predictive efficiency of four per cent:-
In other words, the level of IQ, will predict performance 
on the personal time line successfully only four times in every 
one hWldred • 
.j Correlation between the historical time line and 
I Q, ·was • 40 - • 03, giving a coefficient of alienation of • 9~, 
and a predictive efficiency of eight per cent. Again Friedman 
felt that the higher IQ, correlation was due to some factor 
other than tha t of IQ, affecting this measure of spatial sense 
~~ Ibid., pp. 133-136 
"2/ Ibid. , p. 134 
3/ I bid. , p. 135 
e 
1/ 
of time. -
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In conclusion, Friedman pointed out several significant 
factors about his study. First, he maintained that maturity 
in comprehension of time words (decided on the basis of com-
pe~ison with adult performance) is ap] roached by the tenth 
grade e.t t 11e age of' sixt.een. The peak of success in e~l 
parts o!· the test comes in the twelfth grade; however, the 
general understanding of our system of dates by both the child 
2/ 
and the adult is poor.- Teachers need to instruct students 
in time words specifically, to stress relationships among 
dates and events, and to emphasize the general pattern of the 
development of history. Authors, too, must be very careful 
with the worc1s they use, for they have neglected time concepts 
end must write so as to help the instructors teach the stu-
3/ 
dents to co ri,lprehend time successfully. 
7. Conclusions on the Research 
The above review of research in the field of time con-
cepts ha s shown that, although a good deal of writing ha s been 
done in the field, the results are not conclusive and are, at 
times, contrao.ictory. Much work still needs to be undertaken 
1/ Ibid. , p. 136 
2/ Ibid., p. 150 
3/ Ibid., pp. 154-56 
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in order to determine how to increase the scope and ha sten 
the growth of time comprehension among students. 
The following study will attempt to discover whether, 
by using the same methods and test, Friedman's hypotheses 
are valid for selected high-school students in Beverly, 
Massachusetts. 
CHAPTER III 
THE HYPOTHESES fu~D OTHER FACTORS 
INVOLVED IN THE PRESENT EXPERI MENT 
1. The Hypotheses 
1/ 
Certain results were obtained by Friedman as an out-
growth of his research into the problem of the growth of time 
comprehension. It is the purpose of this thesis to employ 
these results as hypotheses and determine if they may be val-
idated by further evidence compiled by this writer. It is 
first necessary to categorize Friedman 1 s findings into the 
various test sections in order to make the results more clear. 
2/ 
Time Words.-- In creating Part I of his test, Friedman-
tried to employ those words most generally used which refer 
to time concepts. His task was to see to what extent these 
words were understood by various populations from kindergart-
en to adult. Naturally, the tests differed according to the 
group to which t hey were administered. The present work is 
particularly concerned with that test devised to be given to 
senior-~~gh-school students from grade ten through grade 
1/ K. C. Friedman, The Growth of Time Concepts, Unpublished 
Doctoral Disser~ation, Onivers~ty of Minnesota, Minneapolis, 
Minnesota, 1942, pp. 154-56 
2/ Ibid., p. 66 
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twelve. Friedrnan 1 s original hypothesis called for an under-
standing of these time words by the time the student enters 
1/ 
high school.- He found, however, that certain words were poor-
ly comprehended even by adults, and t hus his results did not 
2/ 
bear out his hypothesis.- Accoro.ingly, the following results 
3/ 
will serve as hypotheses to be tested in the present thesis.-
1. Satisfactory comprehension of each word is achieved 
when ninety per cent of a given group answer the 
word correctly. 
2. Improvement in comprehension is noticeable in grade 
ten, and a slow rise, or grade-to-grade increase, is 
noted until grade twelve. 
3. In grade twelve the peak in comprehension occurs. 
4. In grade ten, twelve out of twenty-three words a re 
answered correctly, and this should be considered as 
the point at which the students rea.ch maturity in the 
understanding of time words. 
Chronological Order.-- In Part II of the test Friedman 
attempted to test certain students in their b1owledge and ap-
4/ 
plication of the principles of chronology.-
1/ Ibid., p. 65 
2/ Ibid., p. 67 
3/ I bid., p. 68-70 
4/ Ibid., p. 106 
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The use of chronology is most important if one is to under-
stand history. This section was composed of five parts, 
e ach containing four items. These ranged in difficulty 
from the easy placement of well-known events in American 
history to a more difficult ordering of dates involving a 
knowledge of both systems of A. D. and B. C. Again Fried-
man had assumed tha t satisfactory comprehension (ninety per 
cent) would be reached before grade twelve, but t he results 
did not bear out this hypothesis. 
1/ 
r~tested are as follows:-
Thus the results to be 
1. The averages in e ach grade appear to be higher t han 
those recorded for the time words. 
2. A general grade-to-grade increase is noted. 
3.~ The average percentage of n~mbers correct for grade 
ten wa s eighty-two per cent. 
4. The aver0ge correct for grade eleven wa s eighty-four 
per cent. 
5. The average for grade t welve was t he highe s t at eighty-
nine per cent. 
6. The general knowledge of dating events in B. C. is not 
accurate for any grad.e. 
Time Lines.-- .Much evidence ha s been presented in educa-
tional research a s to the effectiveness of using time lines 
l.f Ibid., pp. 121-3 
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as devices in the teaching of history. Various authors, as 
noted in chapter two of the present work, ha~e urged the use 
of this device and have assured the readers that the _time line 
is easily understood by students in the eighth grade. For 
1/ 
this reason Friedman - devised two time lines comprising Parts 
IV and V of the test. Part IV entailed the use of a simple 
time line to test the ability of students to employ relatively 
simple spatial concepts. The time line involved the life of 
a child from age one to age ten. The student is to place 
certain events of this mythical character 1 s life on a linear 
extension. In Part V, a more detailed knowledge of linea.r 
representation of events was necessary in that the range of 
years was 4000 B. C. to the present year. Thus the student 
was forced to divide time into non-equal sections and had to 
know methods of counting in both B. C. and A. D. The result-
ing information provides the present v~iter with evidence to be 
2/ 
tested.-
1. A simple time line (Part IV) can be understood by the 
time the student reaches eighth grade, but the his-
torical time line is not easily comprehended even by 
senior-high-school students. 
2. The overall performance on the historica.l time line is 
1/ Ibid., p. 129 
2/ Ibi6 .• , 126-7 
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poor, but scoring tends to increase with maturity. 
3. There are, for both time lines, two general groups--
the high and the low achievers--very few exe in the 
mictdle range. 
4. Since the last three events fall within close range 
of each other, it is possible for the student to 
score three points by chance and still not really 
have an adequate spatial sense of time. 
5. The general conclusion is drawn that students can 
not look back in history with any degree of accuracy 
and order. 
Date Preference.-- At the same time that Friedman was 
measuring the extent of time comprehension among selected stu-
dents, he d.ecicted to test t11eories presented by certain authors 
(see Chapter II, page:.22 and 23) concerning the preference of 
pupils for learning specific types of dates. Thus he arranged 
for Part III to determine pupil reaction to learning different 
types of elates--exact, approximate, century, or vague ("a long 
:1/ 
.time ago 11 ). He found- that pupils expressed no preference 
for any type of date and that even among individual items, 
there wa s no common preferred date. Thus he concluded. that 
the teacher should guide her demands by common sense. The 
present writer will again determine if this lack of consistency 
1/ IbiCI_., pp. 91-2 
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is expressed in her locale. 
Correlation Factors.-- Friedman attempted to discover 
through statistical processes if any degree of relation ex-
isted between performance on the various sections of the test 
(excluding Part III which was not a test of a·bili ty) , c:md cer-
tain other factors hypothesized to be predictive of performance. 
This was an attempt to determine if IQ, socio-e.conomic status, 
sex, or number of history courses taken would be a causal fact-
or in predicting performance on a test of time comprehension. 
1/ 
The following general results- will be examined in the 
present work: 
1. No significant correlations were found between any of 
the four parts of the test and each of the following 
factors -- IQ, socio-economic status, or number of 
history courses taken. 
2. There were no significant differences in performance 
by either sex as determined by the mean scores which 
were computed. 
There will be no attempt by the present writer to validate 
the evidence presented by Friedman concerning the intercorrela-
tion of parts which showed that each part measured a different 
function, nor will this work re-examine the reliability statis-
tics for the test as a whole. 
Summary.-- The above hypotheses will, therefore, be 
1/ I bid., pp. 143-49 
--
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subjected to a critical examination by the present writer in 
the hope of establishing further validation on the results 
previously obtained. It is the wish in so . doing that people 
will become aware of the deficiencies of today 1 s students in 
their comprehension of time. It is necessary first, how-
ever, to determine the other factors involved in the present 
experiment. 
2. Other Factors Involved in the Present Experiment 
Certain elements are involved in the present work which 
must be talten into . consideration when analyzing the results 
of this experiment. Also, comparisons must be ma de of these 
factors with those established by Friedman in order to deter-
mine any possible causes for differences in results between 
the two experiments. Such factors as have particula r bearing 
upon this testing program are: type of sample selected; the 
IQ's of those involved in the experiment; the socio-economic 
status of the students tested; and the number of history 
courses they have taken. 
Sample.-- Students were selected in Beverly High School 
from each grade, and care wa s t aken to keep the sample reason-
ably proportional to the total number of students on each grade 
level. Thus, there were more grade-ten students than grade-
eleven, and grade twelve was represented by the smallest num-
ber. However, each level contained between seventy-five and 
one hundred and three students because this range was felt to 
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give a fairly accurate representation of the whole student 
population. Attention was also paid to obtaining an equal 
representation among the various curricula in the high school. 
However, this was not possible within the individual grade 
level. 
Grade ten showed a reasonably even distribution among 
the college preparatory, business and general curricula. 
Grade eleven had a higher percentage of business and general 
students, and grade twelve had a majority of college prepara-
tory .students. This was not considered to have any importa.nt 
effect on the outcome of the testing program. Students were 
chosen who were taking history courses at the present time, 
partly for convenience and a,lso for a superficial evaluation 
of the teaching methoo.s in the field of time concepts within 
the school system. No specific reference was made to stress 
the time concepts by any teacher in the department prior to 
the aCl.ministration of the test. 
The average age for each grade level was computed, and 
the results are as follows: grade ten, fifteen; grade eleven, 
sixteen; and grade twelve, seventeen. Since this test was 
aCl.ministered in December, it might be expected that the mean 
age would rise during the remainder of the year, for many stu-
dents were approaching their birthdays. No provision was made 
for this on the test, as the student was asked only for his age 
on his last birthday. There were also an equal number of 
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boys end girls in the experiment which was of aid in determin-
ing anY significant differences in performance between the two 
sexes. 
In summary, the sample contained students enrolled in 
specific courses in the history department and dravm from each 
grade level. Grade ten ha d 103 students with a fairly even 
distribution of curricula (college preparatory, business and 
general) with 55 males and 48 females.- Grade eleven ha d 98 
members with a ma jority in the busines s and genera l curricula 
and 44 males end 54 females. Grade t welve contained 75 with 
a l a r ger number in the college prepar a tory section and 39 
males and 38 females. This gave a tota l sample of 276 stu-
dents to be tested, of which there were 138 males and 138 
females. (See Table 2.) 
~--The relative position of an individual's IQ upon 
the conventional scale ba sed upon 100 (as the average) ha s 
been of much concern to educators snd .parents since the early 
1900 1 s. Various at~empts to mea sure intelligence have cul-
mina ted i n the publishing of standardized tests. It is the 
hope of tho s e school systems which employ these tests that the 
individual 1 s performance on the t e st will s erve to predict his 
schola stic success. Whether or not IQ may be correla ted pos-
itively with the understanding of time concepts was the partic-
ular problem involved in this e:>..'J)eriment. 
In other words, if a high positive rela tionship is f ound 
bO 
Table 2. Distribution of Test Subjects by Grade, Sex, IQ, 
Age, and Socio-economic Status 
Distribution Grade 10 Grade 11 Grade 12 
Male • ••••...••••• 55 44 39 
Female •••••••••• 48 54 36 
Total Number 103 98 75 
IQ' Range •••.•.•• 67-128 80-129 82-148 
Mean I Q ••••••••• 98.9 98.2 110.6 
Standard Deviation •• 11.61 9.14 11.34 
Median Age .•.••••••• 15 16 17 
Lower class ~5) •..•• 14 7 1 
Upper-lower 4) ••••• 48 55 27 
Middle ( 3) •••.•••••• 29 29 38 
Upper-middle <a;) •••• 9 7 9 
Lower-upper ( 1) ••••• 3 0 0 
Median socio-economic 
Status .. ............ 4 4 3 
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to exist between IQ, and superior performance on the various 
sections of the time test, then IQ might be considered a fact-
or which predicts success on a test involving time concepts. 
Accordingly, the results which the individuals involved in the 
1/ 
sample scored on the California Test of Mental Maturity were 
obtained from the permanent office record cards on file in 
the school. This IQ test uses 100 as the meen and bases its 
ratings from this score. Thus, scores of 89 and below exe 
rated as very inferior; 70-84, inferior; 85-99, low average; 
100-114, high average; 115-129, superior; end 130 and above 
very superior. 
Although students were not chosen for the sample on the 
basis of their IQ1 s, care was taken to obtain a sufficient 
number of indivic1uals so that a fairly normal distribution 
might be expected. In all, approximately one third of the 
high school was sampled. For the total group of 278 students, 
~he following data were obtained: the individual scores on the 
IQ tests ranged from 67 to 148 with the highest percentage 
falling in the 90 to 110 category; the mean IQ, was computed at 
102.5, which is within the normal range and rated as high av-
erage by the authors of the California Test of Mental Maturity. 
Actually, with the high degree of variation which occurs in 
~/ California Test of Mental Maturity, Advanced Series, 
Elizabeth T. Sullivan, Willis Clark and Ernest Tiegs, editors, 
California Test Bureau, Los Angeles, 1948, (revised), p. 6. 
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testing individual and group intelligence over a period of 
time, this score of 102.5 might be more accurately expressed 
as average. The boundary lines cannot be drawn so clo sely 
that they differentiate between single scores of one or a few 
points. The standard deviation for the total group was es-
tablished at 11.65, which, as expressed in terms of the normal 
curve, means that 68 per cent of the group tested falls within 
plus or minus one standard deviation (11.65) of the mean or av-
erage of the total number of scores. Thus the tota,l group 
would seem to correspond in all important aspects to the dis-
tribution of the normal curve. 
However, one cannot pursue this equation of the present 
group with the normal curve too far, since normal curves are 
designed for total popula tions of which the present group is 
only a fractional amount. Nevertheless, it is essential for 
the ana~ysis of the testing program to determine if this group, 
in its overa~l nature, is skewed in either a positive or nega-
tive direction. Such a skewing , if it did exi s t, mi ght have 
an effect upon the correlation of performance with the IQ's of 
the individuals m1der considera tion. 
Within the total group, data were determined for the 
three grades participa ting in the experiment. The reader is 
referred to Table 2 for a gr aphic description of dat a gathered 
from the three grades. For grade ten, with 103 persons, the 
range extended from 67 to 128, and the mean IQ was e st ablished 
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at 98.9: .• The standard devia tion was computed as 11.61, 
which meant that 68 per cent of the scores fall within the 
range of 87.31 to 110.51. According to the authors of the 
IQ test, the greater percentage of students would come in the 
low average to high average ca tegories. It should be noted 
tha t the mean and normal deviation for the sophomores are 
lower than !'or the group as a whole. Friedman calculated 
that his grade ten had a mean Iq of 103.7, with a sigma 
1/ 
(standard deviation) of 10.60.- This is somewhat higher than 
tha t of the present group, and the fact that the sigma for 
Friedman's group is less than for the present one means that 
the scores for Friedman 1 s sophomores cluster more closely 
around the mean. 
Grade eleven presented a similar picture to grade ten in 
tne present experiment, although the range was not so great 
(80 to 129). Ninety-eight students were involved in the co mp-
utation of data, and the mean I Q was set at 98.2, which is very 
close to tha t of grade ten. Again it mi ght be noted tha t in-
dividual differences in performance on IQ tests over a period 
of time have shown that the dividing line cannot be drawn too 
closely between individual or group scores computed at a given 
time. The standard deviation, however, appeared to be less 
than that of grade ten, as it was 9.14, meaning tha t 68 per cent 
of the scores were within a renge of 89.71 and 108.01. 
1/ Friedman, op. cit., p. 23 
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This would indicate more of a grouping of the scores around 
1/ 
the mean than was noted in grade ten. · Friedman- found that 
his ~ade eleven mean was 101.3, with a sigma of 10.00. 
Again this is higher than the one found for the present group 
but riot decidedly significant. 
Grade t welve in the present experiment presented a quite 
different picture from those seen previously in the lower 
grades. The greater range in scores appears in grade twelve, 
but the extension is on the upper level of the scale. The 
scores for the seventy-five students tested extend from 82 to 
148. It is obvious, therefore, that the senior group would 
have a higher mean I Q which was computed a t 110.61. This is 
over ten points higher than the previous ones and might be con-
sidered as indicating a high average group. The standard de-
viation was 11.34, which means tha t 68 per cent of the I Q1 s 
for grade twelve fall within a range of 99.31 to 122.0. 
grade twelve is superior to those below it. 
Thus, 
Although the scores as a whole do not cluster around the 
mean, the 68-per-cent-normal distribution f alls into the high 
average to superior ca tegories. Those scores which were 
above 130 (of which there were four) would be categorized a s 
very superior. The senior group, therefore, through its 
superior performance, determined to a certain extent, the mean 
IQ for the tota l group, which was 102.5. 
1/ Ibid., p. 23 
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One should not apply this performance by a senior group 
to the senior class as a whole. It must be remembered that 
this group is a senior college preparatory section which is 
highly selective, both on the basis of academic performance, 
end indirectly on that of IQ. Thus, although grade ten con-
tains some college preparatory students of lesser ability, it 
is quite possible tha t these students will be elimina ted dur-
ing the next two yea;rs from the college preparatory curriculum. 
In other words, the senior college preparatory group supposedly 
represents the top of t he school, both in performance and in 
intelligence. The fact that not a~l senior college preparatory 
groups were tested probably accounts for the lower mean IQ than 
is usually found in such a section in this particular high school. 
For within the college preparatory classe s, there are further 
divisions in ability--low, medium, and high,~-c~d this s ample 
was composeo_ of mainly low and medium groups. 
Frieoman obtained essentially the same results in IQ' s 
for his grade twelve group--a mee.n IQ of 110. 9, and a sigma of 
1/ 
11.15.- This is the first such group in the experiment which 
may be equated in IQ with the same age level in the present 
writer's program. 
In summarizing the above statements, it should be noted 
tha t the performance of the tota l group in the intelligence 
1./ Ibid., p. 23 
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te s t indica ted a fairly close similarity to t he normal curve 
in that the mean was 102.5: ., which is considered average, or 
slightly above. Grade twelve with its higher mean of 110.6 
h a d some effect upon raising the total mean, since both grades 
eleven and ten showed a meru1 of 98.9. The standard devia tions 
for grades ten and twelve were fairly wide, but tha t of grade 
eleven showed more grouping around the meen. Care must be 
taken, however, not to place too much emphasis upon differences 
in performance of a few points since scores, both individual 
and group, tend to fluctuate within limits over a period of 
time. In comparing the results obtained by Friedman for the 
same age groups, it is found that gr ades ten and eleven of 
the present progra..m are somewhat inferior to Friedman•s, but 
the"t both gr ade s t welve are essentially the same. 
Socio-economic status.-- Steps were taken to determine 
the socio-economic status of the total group in order that 
performance on the various sections of the test might be com-
pared to social stratification for purposes of deriving eny 
meaningful rela tionship. Provision was made on the top of 
the test on time comprehension for the student to enter his 
f a ther's or mother 1 s occupation. The results of this were 
checked against the permanent office record cards which have 
the l atest information on all students. Thus any mistakes 
were rectified, and occupe"tions were listed for those stu-
dents who had failed to fill in this section. Rather t han 
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use the Minnesota Occupation Rating Scale (as Friedman did) 
which is commonly used f'or such purposes, the present writer 
chose to rate the occupations by the social stratification 
system set up by William Lloyd Warner (see Chapter I, pagell). 
Since Warner's system is based partly upon that of a sm&~l 
New England city not far from Beverly, it was felt tha t his 
ratings might more nearly represent the actual picture within 
this city. However, Warner uses more than the occupational 
status in assigning a person to a particular class , a..nd care 
had to be taken in attempting to equate the two ratings ex-
actly. Therefore, the present author, not being able to 
judge the exact social position of each family within the 
group, because of lack of informa tion concerning associates 
and activities of the individuals involved, devised an over-
lapping stratifica tion which she felt would represent the sit-
uation more accurately. 
Since there are no offspring from the upper-upper class 
enrolled in this group, this clas s was not included in the 
classification series. Thus the first cla ss (or highest) 
with which the present work is concerned is the lower-upper 
class in which occur such occupa tions as owner (or president) 
of a large business and bank president. Needless to say, 
there are very few in this category since most offspring from 
this group attend private schools. This class was given the 
number "one", for correlation purposes. ~bving dovm the scale 
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to the upper-middle class , most professional occupations and 
owners of medium-sized business are found in this group end a~e 
represented by the number, "twon. Number "three" ·was assigned 
to a group which is difficult to clas sify by occupation but, 
for the purposes of this thesis, refers to the people who f all 
within the middle-middle to lower-middle class. This group 
cannot be distinguished by occupation alone, and therefore, 
the present writer chose to consider them together. Within 
this status a re found owners of small businesses (either white-
collar or manual, such as construction companies), foremen in 
l ar ge ctepartments of factories, managers of large stores, 
teachers and white-collar workers in general. Group number 
11 fourn· might be equa ted to the upper-lower class, and includes 
all skilled workers and clerks in department stores (which 
position <loes not require a specific skill, as do other white-
collar positions). Finally, group number 11 five 11 represents 
all unskilled l abor and i s thought of in terms of the lower-
lower clas s. 
In employing the numbers one through five on a graph for 
correlation purposes, it was found that the mean occupation 
status for the total group was 4.5, or approximately in the 
lower-mido~e clas s (if it is remembered tha t "four11 represent-
ed the upper-lower class , ano_ 11 three 11 ·, the middle-mid<'Ue to 
lower-middle). See Appendix B. This might be considered low 
for the average population, but it expresses the usual type of 
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group found in the public high school, since the two parts 
of the upper class are not well-represented. The means to 
the nea..rest whole number were computed for each grade indi vi d-
ually, and it was found tha t gractes ten and eleven had a mean 
of 4, while grade twelve showed a mean of 3. Grade ten had 
the wi<1est range with three falling in the lower-upper cla ss 
(category one); whereas the other t wo grades had no one in 
this category. However, grade ten also had the l a.rger per-
centage of students in the fifth c ategory with 13.6 per cent 
of all grade-ten stuclents cla ssified as lower-lower class. 
Over half the grade-eleven students fell in the upper-lower 
class, while over half the grade-twelve students were in the 
middle-mio.o.le to lower-middle cla ss. It is not surprising 
to find the grade-twelve students exhibiting a higher social 
status when one remembers tha t t his group is college prepara-
tory and thus would elimina..te those who could not finance ( a t 
least partly) · a college education. 
In summary, it must be noted that any attempt to stratify 
a group by occupation alone is always foolhardy and fraught 
with mistakes because social class in the United State s is de-
termined by more than occupa tion at the present time. How-
ever, attempts were made by the present writer to analyze the 
occupations as closely as possible, and to equate them to both 
class status and to a numerical system which might be used for 
correla tion purposes. The mean of the total group was seen 
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to be in the lower-middle clas s, which is normal for this 
senior high school population in Beverly, a location where 
many private schools exist to which axe sent the off-spring 
of the upper classes. 
Number of history courses.-- In order to determine if 
the number of history courses which a student takes increa ses 
his awareness and comprehension of time, the grade-twelve stu-
dents were a sked to list the number of history courses which 
they had taken and p a ssed during t heir senior high school 
careers. Only one course is required in history for gradua-
tion--Uni ted States history in either grao.e eleven or twelve. 
Generally speru~ing, the business and general students must en-
roll in United State s history in grade eleven and college pre-
paratory students in grade twelve; so that two separate courses 
a.re offered in American history, each of which is required for 
the particular group for which it is designed. 
There are two elective history courses in the department 
which are offered in grao.e ten: VTorld history (theoretically 
for business and general students); and Modern European history 
(for college preparatory); however, this classification does 
not apply in reality, and all curricula may be found in each 
course. It is possible for grade-eleven college preparatory 
students to elect M:odern European history in their junior year 
and so create a three-year program in history. 
For information on the selection of students from these 
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three courses, the re ader is referred to Chapter I, pages 8 
and 9. The gre atest number of history courses which may be 
selected during a senior high school career is three. How-
ever, it will be seen that very few of those students tested 
took a full history program. 
Of the seventy-five college preparatory seniors who were 
askeo. to list the number of courses they had completed, only 
t wo had t aken the maximum number (three). Twenty-seven had 
completed and p assed tVlo history courses, while forty-six were 
presently enrolled in the one required course for graduation. 
Tnus, the mean for the number of courses taken was 1.4, or 
less than one and one-half courses per student. The impli-
cations of t his are obvious for ru1y correlations between num-
ber of courses taken and comprehension of time which might be 
attempted. Little meaningful information can be drawn from 
this situa tion. It is also obvious tha t more needs to be 
done within the particular department in order to motivate 
students of good quality to elect history courses. 
Summary.-- In this chapter, the hypotheses to be tested 
have been established. These hypotheses are tru{en from the 
results of Friedman's previous work on the subject, and _the 
present thesis will undertake to validate these results. 
Other f actors which a re important in this testing progr am were 
next brought out, and expla.na tions were given as to how the 
sample was chosen. The means and standard deviations in I Q 
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for the total group and ea ch indi victual grade vrere next co m-
puted, and the procedure and results of establishing socio-
economic status for the members of t he group ·were examined. 
Finally, the implications of the number of hi story courses 
taken by each member of grade twelve were observed. The pro-
cedures followed in determining t he se fac~ors may be found in 
Appendix B. 
A further examination of the test, itself, now beco me s 
nec essary. 
CHAPTER IV 
THE TEST 
1. Understanding of Time Words 
The United States is a very time-conscious society, 
end students must be able to co mprehend the language of 
time in order to become sufficiently socializ.ed to function 
as members of this society. The language of time must not 
be foreign to their ears. Since this is evident, it be-
comes necessary to me a sure how much knowledge of time certain 
individuals possess and in what p articular areas is the com-
prehension weak. Part I of Friedman 1 s test of time compre-
hension is designed to measure the senior-high-school stu-
1/ 
dent•s knowledge of time words. - Twenty-three words were 
chosen as representative of a general understanding of the 
language of time. Tl1.ese words range from simple words, 
such as present to more complex words as eternal. 
In addition, a. knowledge of 11 time now 11 is measured by 
such words as current; while an understanding of 11 time when " 
is stressed in recent. Next, the student's ability to define 
specific limits of time, such as decade is tested along with 
a knowledge of particular periods of history as mediaeval. 
1/ Friedman, op. cit., p. 67 
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The latter words are not usually learned through everyr1ay 
conversation, but rather in specific history courses through-
out the educational process. 
Finally, this section measures the ability to use dates, 
to determine meanings of dates in terms of centuries, and to 
state the basis for reckoning the present A. D. system of dates. 
Thus, it may be seen that the extent and complexity of know-
ledge and understanding of time worci_s and dates is tested ad-
equately. The student is presented with multiple choices, 
one of which contains the correct definition or answer. The 
choices are logical, and none are so far beyond the realm of 
probability as to help the student to eliminate possibilities. 
For a further perusal of Part I, the reader is referred to 
Appendix A. 
2. Chronological Order 
To look back in time with a sense of order and logical 
thinking is necessary if a student is to find success in learn-
ing history and historical events. Accordingly, Pa.rt II of 
Friedman 1 s test was designed to examine the student 1 s handling 
of events and ability to place them in correct chronological 
order. There were five separate sections of four events each, 
which ranged from simple to complex. · The first section is 
built around outstanding events in the history of the United 
States, and the birth of the mother of the student is added as 
outstanding personal event in the mind of the student. 
.· 
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Section two is somewhat the same, except the range cov-
ers from Bible days to one 1 s own birth, and it includes 
world history in its scope. The events which happen within 
one year, starting January 1, is the text of section three; 
and the problem for the student is to place the end of the 
school year before the beginning, thus testing the ability to 
think in terms of two chronological systems; i.e., the year 
and the school. 
Section four involves the placing of a series of dates 
in order, end these dates are all A. D. This is probably the 
easiest section for the student only needs to know how to 
count in order to answer correctly. 
Section five, however, is the most complex, since it re-
quires the student to place both B. C. and A. D. dates in prop-
er order (the first event to the last in time). The outline 
of earliest to latest is further complicated by the use of two 
dates which are the same, except one is A. D. and the other 
B. C. The student must place 32 B. C. after 942 B. C., and 
thus must be familiar with the contradictory methods of count-
ing in both systems. For further information, the reader is 
referred to Part II of Appendix A. 
3. Date Preference 
Teachers of history often talk about the problems they 
have in persuading students to learn dates. The necessity 
for memorizing and associating certain dates and events lies 
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in the fact that key dates are good hangers for events and 
will aid the student to look back on history with some degree 
of maturity and order. Various systems of date-learning 
have been advocated from allowing the student to learn those 
which he considers important to required lists of twelve to 
fifty dates. The reader is referred to Chapter II, pages 21 
and22 of the present work for a more adequate survey of the 
research in the area of date-learning. 
Attempts are now being made to see if there is any par-
ticular type (s) of dates the students would prefer to learn. 
In Part III ot· the test, the student is asked which of four 
types of dates he would prefer to learn if he had to learn 
one of them. He is assured that this section is not a test 
and is told that all four choices are correct for each event. 
Eighteen events are then listed with four choices of dates, 
one of each type--the exact date, the approximate date, the 
century in which the event occurred, and a vague date, such 
as centuries ago. The items are chosen from ancient, medire-
val, and modern history, and events are included from the 
student 1 s own life-span in an attempt to see if the student 
prefers exact dates for those events with which he is most 
familiar. Nearly all the events (with the possible exception 
of when Harding assumed the presidency) are of major import-
ance in either American history or that of the world. No 
opportunity is given for the student to reply that he prefers 
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to learn no da tes a t all, since the origina l premise was es-
t ablished that tne student supposedly had to learn one of' the 
dates for each event. 
4. Persona l Time Line 
Part IV is designed to test the use of the time line as 
an effective device in tne teaching of history and chronology 
and the development of a sense of time depth and ma turity. 
The use or t.he time line has been stressed by many educe. tors, 
\ 
and a survey of those writings available on the subject are 
found in Chapter II, page s 24 and 25 of the present work. 
The usefulness of a simple time line is measured in this 
part of the test by representing the life of a ten-year-old 
boy on a straight line. Certain events which took place in 
this boy's life are given, and the student i s told to place 
t hese events in the proper places on the line. No guio.e 
lines are arranged, and only the beginning and end date s 
(1946 and 1956) are given. The events are listed and num-
bered f r om one to seven. The line is placed below the events. 
No dates are given as to when the events took place, only the 
age of the boy '"1hen each event happened. The ages of two, six 
and eight are omitted in order to see if the student leaves a 
double space between the events when he places them on t he line. 
Also, an event is listed which occurs at age one to determine 
if the student places it one space beyond 1946 and recognizes 
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that yea:r as the one o1' birth. The proper approach for t he 
studen t to take is to divide the time line into ten equal 
parts, denoting each year, and then place the events at prop-
er intervals during those years. The simple time line sup-
1/ 
pos edly can be understood and used by students in gr ade eight, 
and thus, theoretically, the senior-high-school students, from 
the standpoint of maturity in time comprehension, should be 
able to use it with ease. 
5. Historical Time Line 
In Part V of the test, the ability of the students to 
comprehend a complex time line is measured. The span of this 
time line covers from 4000 B. C. to 1956 A. D. Six events 
are listed with their dates, and the student is told to place 
these events on the line. The events are ma jor ones i n the 
history of the world, and three are taken from ancient his-
tory (all are B. C. dates), one from mediaYal, and two from 
modern. Items one through three occur at wide intervals on 
t he line, but items four, five, and six in the events come 
very close together if plotted correctly. The stucLent must 
be a·ble to realize that B. C. is longer by twice on t11e line 
tha.n A. D., and he must also be aware of the comparative 
brevity of the history of the United Sta tes in rela tion to 
t hat of the world. In order that the student plot the events 
1/ Ibid., p. 124 
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(which are listed in order) correctly, he must divide the line 
into six equal parts, each of which is equivalent to one thou-
sand years. He must also know the counting system in B. C. 
and how it differs from that of A. D. 
Certainly, Part V is the most demanding section as far 
as the ability to deal with complex dates is concerned. How-
ever, a knowledge of the historical events is not necessary 
for accuracy in Part V, and the skills which are tested are 
largely computational, even in the ability to count in B. C. 
~nd A. D. It should not be assumed that if a student is able 
to comprehend and use a historical time line of this complex-
ity that he possesses superior time comprehension, rather he 
may be skilled merely in mathematical and computational e,reas. 
The purpose for including this historical time line in the 
test is to observe whether or not the student gains time sense 
from the use of a time line, and to determine if the time line 
is largely a skill which required a good deal of training, or 
is easily w1derstood by a number of students on the senior-
high level. 
6. Summary 
In this chapter, a resume of the five sections of the 
test has been presented along with pertinent factors noted 
where they were applicable. The purposes Bnd uses of each 
section were explained, the types of ability to be measured 
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were sta ted, and examples from the various sections were 
given. For evidence on the validity and reliability of 
t his test, a s well as statistics proving that each section 
me a sures a different aspect of time, the reader is referred 
to Chapter II, page 33, of the present work. 
With this overview of the test in mind, it is now op-
portune to turn to the results of this testing program ad-
ministered by the present ~Titer. 
CHAPTER V 
THE RESULTS 
1. Introduction 
Thus far in the present work, a statement of the problem 
and its justification has been made; the locale and subs equent 
t esting procedure have been described; selected contributions 
to research in the field have been reviewed; and the hypotheses 
which this work will test were indicated. The major factors 
contributing to the results have been presented, a s well a s 
the various procedures involved in selecting the student s, es-
tablishing the mean IQ, determining socio-economic sta tus, and 
computing the subsequent statistical data. 
view of the test itself has been offered. 
Finally an over-
With the fore going information in mind, it is now possible 
to conclude this thesis with a presenta tion of such results a s 
have been established by the testing program. Ea ch section 
of the te st will be examined separ a tely in analyzing the re-
sults, and statistical dat a will be given in the form of cor-
rela tions between performance on each part of the test and 
certain factors which might be predictive of performance. 
All correla tions were co mputed using the Pe arson Product 
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1/ 
Noment Formula.- Also coefficients of alienation and predict-
ive efficiencies for these results will be offered for further 
clarification of the evidence. In e ach section a co mparison 
of t he r esults of the present work will be made with those pre-
viously established by Friedman. Next, an examination of the 
results will determine whether or not the hypotheses given in 
Chapter III are borne out by this experiment. In conclus ion, 
a summary of the evidence will be presented a long with certain 
indica tions for further research which the present v~iter feels 
would enhance the genera l understanding and aid the teachers in 
increasing student growth in this field of time concepts. 
2. Time Words 
Elaboration of the results in each item.-- In compiling 
the results of Part I of the test involving the understanding 
of time words, the extent to which each word was correctly 
understood by ea ch gr ade was first c alculated. Adequate com-
prehension was cons idered atta ined when ninety per cent of the 
group answered it correctly on the t e st. The mean score for 
this part as a whole was computed for each grade level in order 
to note if any grade-to- gr ade increase occurs. Finally, scores 
·were determined separately for the boys and girls in order to 
see if one sex achieved a significantly superior performance 
1,/ H. A. Greene, A. N. Jorgensen and J. R. Gerberich, Measure-
ment and Evaluation in Secondary Schools, Chapter 14, pp . 371-
390, Longmans Green Company, New York, 1953 
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over the other. 
Grade ten.-- The youngest and largest group in this ex-
periment averaged fifteen ye ars of age and embraced all currie-
ula within t he school. 
17.01 words out of 23. 
The mean performance on Part I was 
This shows t ha t the average comprehen-
sion wa s 17 out of 23 words dealing with time. The standard 
deviation was 2.84 which means t ha t 68 per cent of t he group 
f alls within a 14.17 to 19.85 r ange in scores. The least num-
ber of words understood by one individual wa s 10, end two stu-
dents answered 22 words correctly. No one was able to obta in 
a perfect score on this part of the test. The reader is re-
ferred to Table 3 for a graphic de scription of the results. 
In analyzing the correct answers to Part I, certain factors 
were noted concerning the comprehension of individual items. 
Recalling tha t s a tisfactory understanding is reached when nine-
ty per cent of the group (each grade level) answers the word 
correctly, percentages were c alculated for each word. The 
reader is referred to Table 4 for a complete summary of the cal-
culations. Satisfa ctory comprehension was achieved for 10 out 
of 23 words on the gr ade ten level. The following items were 
at lea st ninety per cent correct: future, recent, A. M., daily, 
annual, mo dern, eternal, ancient, B.C., and A.D. Surprisingly, 
the word nresent ha d only 59.2 per cent because many students 
were confused a s to its meaning--"nown or llhere". It is obvious 
tha t roll-calls and other attendance checks to which the student 
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Table 3. Summary of Achievement by Grade in All Parts 
of the Time Concepts Test. ~/ 
Parts of Test and Number Group Sigma 
Grade Level of Cases Mean 
Part I, Time Words 
Grade 10 103 17.01 2.84 
Grade 11 98 17.07 3.10 
Grade 12 75 20.15 1.97 
Part II, Chronological 
Order 
Grade 10 103 18.48 1.84 
Grade 11 98 18.69 2.83 
Grade 12 75 18.31 1.78 
Part IV, Personal Time 
Line 
Grade 10 103 1.61 1.93 
Grade 11 98 1.93 2.14 
Grade 12 75 3.47 2.28 
Part V, Historical Time 
Line 
Grade 10 103 .50 .99 
Grade 11 98 .47 .95 
Grade 12 75 1.29 1.98 
a/ It may be recalled that Part III of the test on time 
comprehension involved date preference and therefore is 
not included in a survey of performance scores. 
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Table 4. Percentages by Grade of Individuals Answering Time 
Words Correctly 
Grade 
Word 10 11 12 
1. Present •••••• 59.2 72·.4 94.7 
2. Current •••••• 83.5 84.6 94.7 
3. Future •••.••• 94.2~ 90.8 97.3 
4. Recent ••••••• 94.2 95.9 97.3 
5. A. ~ .•...•.•. 95.1 93.9 96.0 
6~ P. M. • • •• • • • • 84.5 86.7 92.0 
7. Daily •••••••• 90.3 91.7 96.0 
a. Decade ••••••• 63.1 70.4 94.7 
9. Annual ••••••• 96.1 95.9 100.0 
lD. Modern ••••••• 92.2 9Z,.9 96.0 
ll. Eternal •••••• 98.1 99.0 100.0 
12. Prehistoric •• 58.3 56.1 77.3 
13. Ancient •••••• 96.1 91.7 98.7 
14. B. C •••••••••• 95.1 95.9 98.7 
15. A. D •••••••••• 95.1 96.9 100.0 
1.6. Mediaeval •••• 85.4 84.6 92.0 
17. Generation ••• 4.9 7.1 26.7 
lB. Dark Ages •••• 40.8 36.7 57.3) 
19. 1702: A. D ••••• 64.1 59.2 92.0 
a:>. 981 A.D ••••• 67.0 61.2 89.3 
21. 46 A. D ••••••• 43.7 39.8 58.7 
Z3. 2041 A.D ••••• 6e.o 66.3 88.0 
23. 1956 means 39.8 38.8 69.3. 
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answers u:present" have been contributions to this misapprehen-
sion. A survey of the incorrect answers for item 1 showed 
that "here" was the only choice. Current was known by 83.5 
per cent of the sophomores, and the most common wrong answer 
was "not very long ago". Possibly this might be explained by 
the fact tha t the current events courses in schools often deal 
with recent events as well as current. P. M. was subject to a 
certain a~ount of confusion among the grade-ten studenGs, since 
only 84.5 per cent of them understood the word. The most com-
mon wrong answer was nmidnight 11 ; thus indicating that most 
think of P. M. in terms of evening rather than after noon, as 
the correct choice stated. The word decade caused difficulty 
with only 63.1 per cent answering correctly. The wrong an-
swers were split almost equally between 11 five years 11 and twenty-
five years", thus showing the realization by the students that 
cLecade refers to a comparatively longer span of years. It is 
not surprising that prehistoric would be difficult for many, 
and only a little more than half, or 58.3 per cent were able to 
give the correct answer. This is a word which is taught in 
specific history courses and is generally known by students of 
ancient history, but it is not always brought out in other his-
tory courses. The students recognized that this was an an-
cient period but chose to call it either "ancient" or "the 
time of large animals". Mediaeval was also subject to the 
same type of inaccuracy, but more students were aware of the 
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meaning of this word (85.4- per cent). The others tended to 
give either 11:500 years" or "ancient times" as an answer. Those 
who chose the latter probably lack any degree of comprehension 
of the scope or different eras of history. Dark Ages suffered 
even more with only 40.8 per cent understanding its meaning. 
Again this is a specific period taught in htstory courses and 
not necessarily part of general information.. The \"l!'ong an-
swers were distributed among the other choices with no particu-
lar pattern of response. Generation is not understood a.t all 
by most of grade ten, since only 4.9 per cent were able to give 
the correct answer of "33 years 11 • If, however, the answer had 
been worded as the period between parent and child, the accuracy 
of response would h::tve been greater. The most common wrong 
response was Uthe period between grandparent and grandchild", 
although other choices received a certain amount of consiCteration. 
Questions 19 through 22 deal with the method of converting 
dates into their proper centuries, and one finds that this pro-
cess is not understood well. Item 19 received correct responses 
by only 64.1 per cent; item 20 by 67 per cent; and item 22 by 86 
per cent. However, item 21, which asked for the conversion of 
46 A.D. into its century was understood by only 43.7 per cent. 
Thus the assumption may be made that approximately equal compre-
hension is achieved for all conversions of dates with the ex-
ception of those dates coming in the first century. The most 
common_ wrong answer for item 21 was "zero century". Finally 
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only 39.8 per cent recognized the ba sis of the meaning of the 
present year, (item 23). It may thus be stated that the present 
grade ten does not meet the standards set up by Friedman of 12 
out of 23 words having ninety per cent comprehension. 
Grade eleven.-- The junior group of 98 students from pre-
dominantly business and genera~ curricula obtained a mean score 
of 17.07 on Part I of the test. The total range of individual 
scores was 9 to 22. The standard deviation was 3.10 which 
means that 68 per cent of the group scored between 13,.97 and 
20.17. This is a slightly wider range than was noted for 
grade ten, but the difference is negligible. The lowest score 
was nine points which was one less than accomplished by grade 
ten. Again, as in grade ten, it is found that two students 
scored 22 out of 23 words correctly, but no one was able to 
achieve a perfect score. A comparison of these results with 
those obtained for the other grades may be found in Table 3. 
In calculating the percentages of comprehension for each 
item in Part I, the following results were found. Satisfactory 
comprehension was achieved for ten of the twenty-three words •. 
This result was the same as that of grade ten, and the words 
were also the same. Thus these ten words appear to be a con-
sistent time vocabulary for the two grades. The word present 
received a higher percentage of correct answers than it did .in 
grade ten, for the grade eleven comprehension was 72.4 per cent. 
Thus less confusion seems to exist over the time or place concept 
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of present. Again, the only wrong answer which was given was 
"here". Current was understood by 84.6 per cent of grade 
eleven which is an improvement of about one per cent over 
grade ten. The most common wrong answer again was "not very 
long ago", and the s ame reasoning may be applied as was to 
the grade ten response. Obviously, something needs to be 
done to distinguish between "recent" and 11 current 11 in current 
events courses. P. M. was also subject to the same misunder-
standing due to the wording of the correct answer (ll after noon"), 
ano. it is seen again that students think of P. M. in terms of 
evening rather than the time after twelve o 1 clock noon. Only 
86.7 per cent of the juniors answered t his item correctly, 
which is an improvement of approximately two per cent over the 
response in grade ten. Thus one can see that this word is 
approaching satisfactory comprehension. Decade caused diffi-
culties as only 70.4 per cent of grade eleven r esponded correct-
ly. Again, as with grade ten, the wrong answers showed that 
the students realized that the word referred to a longer span 
of time. However, the response of grade eleven is about 
seven per cent greater than that of the previous gr ade. Item 
12, however, showed a decrease in comprehension (58.1 per cent) 
which is a drop of approximately two per cent from grade ten. 
The explana tion probably lies in the fact tha t the sophomores 
are studying either European or world history which make men-
tion of these ancient periods, while the juniors are taking 
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American history which stresses the more recent era s. Again, 
those students· giving the wrong answers chose either "ancient" 
or 11 time of l a rge animals" for a response. Mediaeval showed 
a similar, but not a s gre at, drop. Only 84.6 per cent of the 
juniors recognized this period in history which wa s a decre a se 
of about one per cent, end the s e~e rea soning may be applied 
to this word a s wa s to prehistoric. The s ame comp arison must 
be carried through to item 18, dark ages, the comprehension of 
which decreased a greater a mount then tha t for the two perio ds 
mentioned previously. Only 36.7 per cent of the juniors an-
swered correctly, thus reve aling a decline of approxima tely 
four per cent. Therefore, it is seen that comprehension ha s 
decrea sed from gr ade ten to gr ade eleven for the three word s 
referring to specific periods of history which the juniors do 
not study a s part of t heir history curriculum. 
There was a rise, however, in the understanding of 
generation, but the word still l agged f a r behind the others 
in co mprehension. An increa se of a little over two per cent 
was noted for gr ade eleven which ha d a score of 7.1 per cent. 
The most common wrong response again was "the period between 
gr ancipe.rent en d gr andc hild", although 11 1856-1956 11 received 
some a t t ent i on. 
Items 19 through 22 , dealing with the conversion of dates 
i n to centuries, showed interesting r esults. It em 19 had a 
lower response of 59.2, which is a drop of nearly five per cent. 
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Item 20 showed a percentage of co mprehension of 61. 2 , a decline 
of over five per cent. Response to item 22, however, was cal-
cula ted at 66.3 per cent, about the same as tha t of grade ten. 
I tern 21 also dec·lined from 43.7 for grade ten to 39.8 for 
. grade eleven. A pattern similar to grEtde ten is now a.pparent • 
The response to date conversions is approximately equal, with 
the exception of the date 46 A.D. Also, items 19 tnrough 22 
v ary together within tne gr ade. A decline for each word of 
approxi mately the s ame amount (with the exception of i t e m 22) 
was noted between grades ten and eleven. The response to 
item 23 showed tha t only 38.8 per cent of the juniors under-
stood t he basis for computing the present year. This is a 
decline of one per cent from the results of gr ade ten. Thus 
when one summarizes the r e sults of gr ade eleven, and compare s 
them to t nose of grade ten, one finds a rise in comprehension 
of items dealing with generally accepted time words, but a de-
cline occurs in tne understanding of speci1'ic period s of his-
tory and t he .mep,.ning and conversion of dates into cent uries. 
There is, then, no real grade-to-grade increase, and certainly 
the results of gr ade eleven (10 out of 23 words understood 
satisfactorily) does not meet Friedman's stan<ia:cd of 13 -out of 23. 
Grade twelve.-- The senior group of seventy-five students 
mai nly fro m the college prepar a tory curriculum obta ine d the 
h i ghest l!lean in Part I of eJ.l.Y of the groups in the pre sent ex-
periment. The meen was 20 .15 with a standarcl deviation of l. 97. 
.. 
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Thus 68 per cent of the group scored between 18.18 and 22.12 
words correctly. The majority of the group not only achiev ed 
decidedly superior scores to those of the other groups, but 
there was a much closer clustering of these scores around the 
mean. The least number of words understood by any one member 
of the group was 14, and six of the students achieved 100 per 
cent comprehension. Thus it is obvious that the grade twelve 
students were far more advanced in the understanding of time 
worcls than were those in the lower grades. 
may be seen in Table 3. 
This comparison 
The results of c alculating the percentages of the in-
dividual items showed tha t 16 out of 23 words met the require-
ments of ninety per cent comprehension. Three words--annual, 
eternal, and A.D.--were understood by everyone in the group. 
Other words which were satisfactorily comprehended were present, 
current, future, recent, A.M., P. M., _ctaily,decade, modern, 
ancient, B.C., mediaeval, and 1702 A.D. Not only is this the 
first instance of one hundred per cent co mprehension for any 
worc1s, but also six new words are actded to the list by this 
senior group . It must be noticed that no longer does much 
confusion exist over the time or place concept of present. Pe~ 
centages for all the words may be found in Table 4. Generally 
speeking , the wrong responses to the items are those which have 
been noted for the lower grades. 
Of the remaining seven words which were not a~equately 
understood by the grade twelve students, many of them were 
among the date conversion items. However, as seen in grades 
ten and eleven, the word prehistoric caused difficulties as 
only 77.3 per cent of the seniors responded correctly. This 
is a sizable increase over the performance in the lower grades, 
end thus it may be seen that, although the comprehension drops 
in grade eleven, it goes up considerably in gr ade twelve. It 
should be noticed that the word mediaeval does show satisfactory 
comprehension, but daxk ages is still lagging . Only 57.3 per 
cent of the seniors answered it correctly. 
a great improvement over the lower grades. 
However, this is 
The same pattern 
is seen repe ated as was noticeable in prehistoric. The com-
prehension level goes down in grade eleven only to rise rapidly 
in grade twelve. Generation, a s seen before, received the low-
est score in the correct answers, for just 26.7 per cent of the 
seniors responded a ccurately. This is a f a r better response 
than was seen in the younger grades, but comprehension is still 
f ar below the desired level. 
noted with this word. 
A grade-to-grade increa se is 
Items 19 through 22, dealing with date conversions, showed 
a different picture from those seen before. Item 19 (1702 A.D.) 
a chieved satisfactory comprehension, while item 20 (981 A.D.) 
ne arly reached that level with 89.3 per cent, end item 22 
(2041 A.D.) was only slightly lower with 88.0 per cent. These 
last two are almost close enough to the requirements to be 
84 
considered satisfactory, but for statistical purposes, the 
number satisfactorily answered will remain at sixteen. Again 
it is seen that the percentages in the date conversion items 
vary little from ea.ch other, although there is a greater range 
in percentages than was seen for the other two grades. Item 
21 (46 A.D.) is still not adequately understood, for only 58.7 
per cent responded correctly. This is a much lower percentage 
e.nd follows the pattern set with the responses on the date con-
version items by the lower grades. However, the gain in com-
prehension is sizable over the other grades. Finally, the 
understanding of the basis for reckoning the present year (item 
23) showed a significant gain, since 69.3 per cent of the seniors 
responded correctly. This is a gain of thirty per cent over 
grade ten and thirty-one over grade eleven. Yet this item is 
still not understood adequately by nearly one-third of the group. 
In summary, a l a rge increase in comprehension is seen in the 
senior year. Six new words are added to the group of those al-
rea dy adequately understood, and three of the total sixteen 
achieve one hundred per cent co mprehension. These results 
more than meet Friedman 1 s standard for grade twelve of t h irteen 
out of twenty-three words. 
Summary and compa rison with Friedman 1 s findings .-- The 
results of the test on time words has shovm that the general 
understanding is f ar from adequate . With the exception of 
grade twelve with sixteen out of twenty-three worcis adequately 
understood the achievement of only ten of the twenty-tlrree 
' 
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words having ninety per cent comprehension is quite startling . 
It is obvious tha t even the most ba sic concepts, such a s 
present, are not understood by the required ninety per cent 
of the grade ten and eleven students. This should be most 
enlightening for the history teachers within the school system. 
In comparing these results with Friedman 1 s, the re ader is re-
ferred to Table 5 for a graphic description of the comparison. 
Briefly, Friedman's grade _ten with 111 students had a mean of 
19.07 and a sigma of 2.96. Twelve out of twenty-three words 
were correctly understood by ninety per cent of the group. 
The present writer's gr ade ten had a me an of 17.01 with a sigma 
of 2.84 and ten out of t wenty-three words ninety per cent 
correct. Thus one sees that Friedman's group has a higher 
average by two words and a slightly wider grouping of scores 
around the mean. Also ninety per cent of his group responded 
correctly to t wo more words than the present group. 
Upon comparing the two grades eleven, it is found that 
Friedman's group had a mean performance of 19.48 with a sigma 
of 2.56. Thirteen of the twenty-three words were answered 
correctly by ninety per cent of t he students. The present 
group had a mean performance of 17.07 with a sigma of 3.10. 
The number of words correctly understood by ninety per cent of 
the group wa s ten. Again the present grade eleven suffers in 
comparison to tne standards set by Friedman in 1941. In this 
Table 5. Comparison by Grade of Friedman's Findings with 
Those of the Present Experiment 
Parts of Test Friedman Present Experiment 
and 
Grade Levels Number Group Sigma Number Group 
of Mean of Mean 
Cases Cases 
Part I, Time 
Words 
Grade 10 ~ ~. 111 19.07 2.96 103 17.01 
Grade 11 ••• 116 19.48 2.56 98 17.07 
Grade 12 ••• 118 20.07 2.74 75 20.15 
Part II, Chrono-
logical Order 
Grade 10 ••• 111 18.90 4.40 103 16.46 
Grade 11 ••• 116 17.80 2.78 98 16.69 
Grade 12 ••• 118 18.60 1.94 75 18.31 
Part IV, Person-
al Time Line 2.01~ Grade 10 ••• 111 5.60 103 1.81 
Grade 11 ••• 118 5.86 2.10 98 1.93 
Grade 12 ••• 118 5.38 2.15 75 3.47 
Part V, Histori-
cal Time Line 
Grade 10 ••• 111 3.41 2.35 103 .50 
Grade 11 ••• 116 3.45 2.24 98 .47 
Grade 12 ••• 118 3.47 2.01 75 1.29 
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Sigma 
2.84 
3.10 
1.97 
1.64 
2.83 
1.78 
1.~3 
2.14 
2.28 
.99 
.95 
1.98' 
~/ Information for this part of the test was derived from 
Kopple C. Friedman, The Growth of Time Concepts, Unpublished 
Doctoral Dissertation, University of Minnesota, Minneapolis, 
Minnesota, Table 34. 
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instance there is a three-word difference in comprehension and 
a 2.41 difference in mean performance with Friedman 1 s group 
having the superiority; The greater standard deviation for 
the present group indicates tha t the scores do not cluster eo 
closely around the mean and there is a wider range of scores 
for sixty-eight per cent of the group. 
The present grade twelve compares more favorably with 
Friedman's group than did t he previous ones. The calculations 
for his grade twelve (composed of 118 students) showed a mean 
performance of 20.07 and a sigma of 2.74. The total number 
of words correctly understood by ninety per cent of the group 
wa s thirteen. For the present group the mean was 20.15 with 
a standard deviation of 1.97, and the number of words ninety 
per cent correct was sixteen. Although the mean for t he present 
group is only .08 higher (and thus not significant), the lower 
standard deviation for this grade twelve shows that sixt y-eight 
per cent of the group have scores closer to t he mean than does 
Frieo~an 1 s. Therefore, the number of words correctly knovm by 
the present group (ninety per cent) would be higher. 
From Friedman's results a slight gr ade-to-gr ade increa se 
can be noted. However, with the present group composed of 
grade s ten t hrough t ·wel ve, a different picture is presented. 
Although t he means seem to indicate a slight gr ade-to-gr ade 
incr ea se of .06 fro m tenth to eleventh , one finds t here is a 
si zable oxop in performance on the date conversion and the 
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s pecific periods of history items. Thus, while there are 
considerable gains made in the understanding of general time 
words, these are almost wiped out by the decline in comprehension 
of date conversions ru1d specific periods. Also, the number of 
word s ninety per cent correct re mains constant. Between grades 
eleven and t welve, a considerable increase in comprehension for 
a l l pha ses of the time word s test is noted. The mean performance 
is three points higher, and t he number of words ninety per cent 
correct increa ses by six. Thus t he progression in under stand-
ing of time words by the present group is not gradual but re-
mains fa.irly constant for the first t wo gr ades (ten and eleven) 
and t hen jumps sharply by gr ade t welve. Friedman c alculated 
maturity in the understan ding of time word s to be t welve out of 
t wenty-three words co r rectly answered by ninety per cent of the 
group. He found t he age at which this maturity occurreo_ wa s 
sixteen, or t he end of gr ade ten. In the present group , maturity 
ba sed on Friedman's standards, occurs sometime between t he 
eleventh and t welfth gr ades, or a t the age of seven teen . Thus 
t he pr esent group remains about one year b ehind Friedman 's in 
maturity of time word s co mprehension. 
Co r r el ations.-- The degree of rela tionship between per-
formance on Part I and various f actors such a s I Q, socio-economic 
sta tus and numbe r of history courses taken, a s well a s t he 
a.nalysis of differences in performance by sex was mea sur ed in 
order to determine if any predictive indices of a chievement 
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could be established. The coefficient of correlation was 
computed for each of the above factors, the predictive 
efficiency (the capacity of tha.t factor to predict success) 
was sta ted, and the coefficient of aliena tion (a measure of 
the abs ence of relation) was established. These correlations 
and other statistical da t a are b ased upon the performance of 
the group a s a whole for which a tota.l me an and sigma had to be 
computed. It was found tha t the total performance of 276 
stucl ents involved in the testing program averaged 17.88 with a 
standar d deviat ion of 3.08. This me ant tha t sixty-ei~1t per 
cent of the group had scores r::wging between 14.80 and 20. 96. 
After de termining the se figures, the coefficient of correlation 
between performance a~d IQ was _ computed. The result was a 
coefficient of correla tion of .48 which shows a positive rela-
tionship. Correla tion coefficients exist in figures r anging 
from -1 to f l. Those rela tionships which approach f 1 are 
said to be positively rela ted and significant. In other words , 
the closer the fi gure comes to I l, the hi gher the degree of 
rela tionship. On the other hand , the closer the coefficient 
is to 0, the less relationship exists, for 0 is conside r e d to 
show absence of rela tion. Yet, if a coefficient is a minus 
fi gur e, the closer it approaches _1, the higher the degree of 
negative relat ion. With t his in mind, one can see tha t the 
correlation coefficient of .48 indicates a reasonably high 
degree of relationship, and it is much gre ater than .148 which 
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is the point when a correlation coefficient (for 276 students) 
becomes significant at the one-per-cent level. However, the 
predictive efficiency of this f a.ctor is only thirteen per cent. 
In other words, IQ. can predict success on the time words test 
only thirteen times out of one hundred. This me ans that I Q 
is not reliable a s a predictive index of achievement because it 
is not able to predict success often enough. The coefficient 
of alienation, measuring the absence of relation, was .BB,which 
s hows that the relationship between I Q and performance on 
Part I is not greatly significant. Some relationship must 
exist, however, since a certain standard of IQ is necessary for 
reading the test. 
In the s ame manner, statistical data were determined for 
Part I and socio-economic sta tus. The purpose of this cor-
relation was to see if a person's background and position in 
society might predict success on this part of the test. The 
me an socio-economic sta tus for the entire group of 276 students 
wa s found to be 4.50, or transla ted into cla ss stratification, 
lower-middle class. These results a re essentially the same a s 
Friedman 1 s so tha t any difference in rel e.tionshi p c annot be con-
tribut eo_ to a different b a sis for stratification. The 
coefficient of correla tion me a suring the relationship between 
socio-economic sta tus and performance on Part I of the test 
wa s even lower than tha t of I Q! It was found tha t r (the co-
efficient of correlation) wa s .28 which could predict success 
on the test only five per cent of the time. 
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The coefficient of aliena tion was . 96, and thus one sees that 
the degree of relationship between socio-economic status and 
the understancling of time words is not significant. 
The results of determining the rela tionship between the 
number of history courses taken by grade-twelve students and 
their performance on Part I were quite interesting. First 
of all, the mean number of courses taken by these students was 
only 1.4, or less t~4n one and one-half. Yet the performance 
by the seniors was decidedly superior to that of the lower 
gracte s. It is not surprising , therefore, to find a negative 
rela tionship existing between the number of courses taken and 
performance. The coefficient of correlation wa s -.57, which 
s hows tha t the success of the students definitely does not de-
pend upon the number of courses they have trucen. \-Vhether or 
not t his resultant negative correla tion for Part I of the test 
and the number of courses would exist in a group where more 
students had enrolled in more courses is dubious, however . 
Finally, an attempt was made to determine if sex ma,de a 
difference in performance on this section of the test. Means 
were established for the boys end girls of which there were an 
eque,l number. The mean f or t he boys was 18.38 with a sigma 
of 2. 75, and the girls registered a mean of 17 . 30 e,nd a sigma 
of 3.24. Thus the boys had an advantage of 1.08 in performance, 
and their scores clustered more closely about the mean than did 
the girls 1 • A critical r a tio was determined to see if this 
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difference in performance was significant. A critical ratio 
of 2.97 was found to exist. This is higher than the 2.59 
1/ 
required for significance at the one-per-cent level.-
There is, therefore, a significant difference in the achieve-
ment of the boys over that of tne girls on Part I of the test. 
In comparing the present correlations with those of 
Friedman for Part I, one finds nearly the same coefficient of 
correlation (.49) established by him for performance and IQ. 
This is not high enough to be considered a causal factor in 
predicting success. Socio-economic status in relation to per-
formanee was computed by Friedman at .13. Although the present 
writer found a higher correlation of .28, neither figure is 
high enough to be signiricant. The advantage of three semes-
ter history courses, according to Friedman, yielded no statis-
tical significance, but there was a slight ·growth in mean 
scores for the fifth and sixth semester students. The present 
writer found that a negative correlation existed between per-
formance and number of courses which might have been partially 
determined by the low mean in the number of courses (1.4). 
Friedman was able to test students with a Wider range in num-
ber of courses they had taken. In computing the differences 
in performance between the sexes, Friedman found no statistical 
17 J.P. Guilford, Fundamental Statistics in Psychology and 
Education, (Second Edition), TableD, McGraw Hill Book Com-
pany, New York, 1950, p. 610. 
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significance. Thus, although diff erences do exist in the 
fi gures established by t he t wo experiments, t he gener~l re-
sults are similar in t hat no great l y significant relationship s 
between performance on Part I of t he test and the various 
f a cto r s may be found. The only exception to this general 
trend is seen in the fact that a statistically significant 
difference does exist between t he performru1ce of the boys and 
the girls on Part I in the present writer 1 s exper iment. 
Summary.-- In analyzing t he r e sults of Part I of the test-
ing pro gr am, much time ha s b een spent. However, t his fir s t 
part of t he test is perhaps most i mportant for o.etermi n i ng the 
general ability of stuc.l ents to deal with time concepts. The 
results ar e not plea sing in t his a rea. Grades ten and eleven 
showed ninety per cent co mprehension for only ten out of t wenty-
t hree words, ano. t hus the hypothesis t hat maturity (twelve out 
of t wenty-three words) is rea ched in gr a de ten is not borne out 
by this experiment. However, the pe ~~ in comprehension does· 
occur i n grade twelve, a s the origina l hypothe sis stated, but 
a slow gr ade-to-gr ade increa se i s not noted. Rather, the 
performances of grade s t en and eleven are f airly con stant, and 
an a.brupt rise occurs in gr ade t welve when co mprehen sion ex-
ceeds that found by Friedman. Thus the results of this project 
indicate t hat maturity does not arrive until t he age of s even-
teen, or so metime between gr ades eleven and twelve. In con-
clusion, it shoul d be sta ted tha t t he co mprehension of time words 
94 
even for t h e seniors, is generally poor and f ar below wha t 
should be expected after so many ye ars of schooling. The 
f act remains tha t much effort neeo.s to be placed upon the 
teaching of time words and such teaching should be a well-
organized part of the history curriculum throughout the 
grades. The problems resulting from leaving such concepts 
to chance are shown by this experiment in which, for many 
students, the full extent of the meaning of P •. M. is not knovm. 
3. Chronological Order 
In Part II of the test on time concepts, the degree to 
which students are able to place events in chronological order 
is me asured. The procedure for analyzing the results of this 
section is essentially the same as that for Part I. The 
reader is referred to the first two pages of this chapter for 
a co mplete summary of the procedure. 
Grade ten.-- The mean performance score on Part II for 
the sophomores was 18.46 out of a possible 20 points. The 
standard deviation wa s 1.84, which meant tha t sixty-eight per 
cent of the group ha d scores ranging between 14.82 and 18.10. 
Thus the scores were grouped quite closely about the mean. 
The lowest score wa s zero for one student who failed to under-
stand the directions end thought that exact dates were supposed 
to be pla ced in the spaces. Barring this problem, the lowest 
number of points scored by any p articipa,nt in the test wa s six. 
However, t wenty-three of the sophomores made perfect scores. 
• 
• 
The reader is referred to Table 3 for a more explicit 
description of the results in comparison to those of other 
grades. 
If ninety per cent comprehension is again accepted as a 
satisfa.ctory level, the results for the sophomores show that 
many of the items are below this · standard. Reference to 
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Table 6 is necessary for a complete breakdown of the results. 
Section 1 of this part which deals with outstanding events in 
American history, plus the birth of one 1 s mother, shows that 
only the birth of the mother is placed correctly in time by 
ninety per cent of the students • . Nearly adequate pla ce ment 
is made for Columbus• s birth (89.3 per cent). vlfhile the 
births of Lincoln end. Washington a re placed accurately by 82 •. 5 
per cent and 81.6 per cent respectively, still much confusion 
existed as to which one was born first. This, as well as 
other startling results, show that the student learns facts 
piecemeal without referring to a general pattern of events. 
In Section 2, which deals with outstanding historical 
events of world significance , with the a ddition of one's own 
birth, the results are similar to Section 1. Two events in 
this section achieved satisfactory placement by the sophomores 
--World w~~ I, (94.2 per cent) and the date of the student's 
birth (95.1 per cent). The days of the Pilgrims was correctly 
placed by 87.4 per cent, and_ the same percentage was a chieved 
for Bible days. Generally speaking, the wrong answers tend_ed 
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to pl ace one of t11ese event s before the other. That is, 
the days of the Pilgrims wa s located in time before Bible 
days. None of t he events in Section 3 were pl acecl by the 
ninety per cent of the students in correct order. This 
section dealt with events within one year starting with Jan-
u ary 1. The b eginning of t he school year and the end of it 
were pl aced correctly by 61.2 per cent, while Washington's 
Birthday had 76.7 per cent and New Year 1 s Da,x haC!. 84.5 per 
cent. In many ca ses, students ste.rted with the beginning of 
the school year instead of J anuary 1 as t he directions stated. 
Section 4, the easiest in this par t of the test was under-
s t ood by 96.1 per cent of all the sophomores. It involved 
only the ability to count fo~vard. However, Section 5 showed 
a different picture in t hat none of t he dates (using both sys-
tems of counting--B.C. Bnd A.D.) was pl a ced by a satisfactory 
number of grade ten students. The pl acement of 942 A.D. was 
correct for 86.4 per cent, tha t of 942 B.C. by 33 per cent, 
1648 A.D. by 88.3 per cent, an d 32 B.C. by 34 per cent. These 
are t he lowest percentages calcula ted for a11y section of Part II 
and indicate tha t the students are not able to use B.C. and A.D. 
to gether accurately. 
Grade eleven.-- The mean for Grade eleven on Part II was 
16.69, a sigma of 2.63. The juniors responded to Section 1 
of the Chronological Order part of the test with satisfactory 
understanding • . Both Lincoln 1 s and Washington 1 s birthdays 
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were placed correctly by 90.8 per cent of the students; 98 .0 
pe r cent placed their mother 1 s birth date accurately, and 94.9 
per cent lmew the correct oro.er for Columbus 1 s birth. 
Section 2 also showed the same type of results with 90.0 per 
cent placing the days of the Pilgrims accurately; 96.9 per cent 
for World War I; 90 .8 per cent for Bible days, and 98 .0 per 
cent f'or the day I was born. Section 3, as with grade ten , 
shows the existence of confusion, and no item was achieved at a 
satisfactory level. The correct placement of Washington's 
birthday wa s known by 74.5 per cent, the end of the school year 
by 66.3 per cent, New Year 1 s Day by 88.8 per cent, and the be-
ginning of the school year by 68.4 per cent. While Washington 1 s 
birthday suffers in a compa rison with the grade ten percentages , 
the other events show a rise in understanding from grade ten to 
grade eleven. 
Section 4, as in grade ten, achieved a satisfactory level 
of placement with 98.0 per cent of the students locating the 
events correctly. In Section 5, an improvement is noted for 
942 A.D. end 1648 A.D. in tha t 90.0 per cent of the jw~iors 
placed these items accurately. However, only 26.5 per cent 
understood the location of 942 B.C. and 25.5 per cent of 32 B.C. 
In general, these last two tended to be confused with 
each other Bnd discrepancies in percentages result from stu-
dents who failed to answer i terns within the section. 11..1-
though there appears to be a rise in co mprehension of 
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chronological orcter, still the results are fa.r below the stand-
a rds tha t should have been met by t he time a student enters 
senior high school. 
Gr ade t welve.-- The seniors achieved a mean pe r formance 
of 18.31 with a sigma of 1.76. In Section 1, 96.0 per cent 
o f t he students pl a ced t h e births of Lincoln and Wa s hington 
correctly, and 97.3 per cent located t he birth of Columbus 
and tha t of their mothers in proper sequence. The three stu-
dent s who f a iled to an swer the births of Lincoln and Washington 
correctly did conf use the t wo in time; however, the t wo who di d 
not respond accurately to the births of Columbus and t heir 
mothers did not confuse ·t he t wo but, rather, made no answer a t 
all to these two items. Section 2 was pla ced accurately by 
over ninety per cent of the students with 94.7 per cent re-
sponding to days of the Pilgrims, Bible days, and the day I 
was born. World Vvar I was known by 93.3 per cent, and, again, 
the one additional student who caused t his drop in per centage 
a ctually did not answer t his item. 
Onl y New Ye ar 1 s Day in Section 3 was ple,ced correctly by 
t he required number and had a percentage of 90.7. V!ashing-
ton's birthday was loca ted accura tely by 81.3 per cent; end of 
the school ye ar, by 73.3 per cent; and beginning of t he school 
ye a r by 77. 3 per cent . Section 4, as seen with the other 
g r ade s, was corr ectly understood by a suff icient number , and 
only one student failed to give the correct answer by not 
99 
responding to the question, thus making the percentage 98.7. 
Ninety-six per cent of the seniors located 942 A.D. and 1648 
A.D. _correctly, but only 62.7 per cent placed 942 B. C. and 
32 B.C. accurately. However, the percentages for t his section 
rose considerably from those of grades ten and eleven. 
Summar;y and comparison with Friedman.-- In summari zing 
the events, any rise in ability at chronological placement of 
events will be noted. The read.er is referred to Table 6 for 
a graphic description of the results. In Section 1, a gener al 
grade-to-grade increase is noteo. with the exception of item 3, 
in which the senior co mprehension is lower. However, one 
senior did not respond at all to this item, end thus the de-
crease occurred. In Section 2, another genera.l increase in 
comprehension throughout the grades is noted for the first and 
third, and for the sophomore to junior years in the other two. 
However, a drop is registered in the senior year, part of which 
may be a ttributed to the failure to respond to the items. In 
Section 3, with the exception of item 1, a grade-to-grade in-
crea se is noted. In item 1, a decline in the junior year 
occurs, followed by a sizeable rise in the senior year. The 
increase from junior to senior year in item 4 is large, being 
approximately nine percentage points . In Section 4, all 
gr ades reporting satisfactory comprehension, another general 
rise in comprehens ion is noted. Section 5 presents no clear-
cut picture, and ·ea ch item must be eval uated separately. 
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Table 6. Percentages of Individuals by Grade Answering 
Chronological Order Items Correctly 
Group Number Grade 
and 
Key Word of Item 10 11 12 
1. Lincoln ••••••. 82.5 90.8 96.0 
Washington •••• 81.6 90.8 96.0 
Mother ••••.••• 97.1 98,.0 97.3 
Columbus •••••• 89.3 94.9 97.3 
Average ••••• 87.6 93:.6 96.7 
2. Pilgrims ••••• ! 87.4 90.0 94.7 
War •••• ••••••• 94.2 96.9 93.3 
Bible •.•••••• ;. 87.4 90.8 94.7 
Boxn •••••••••• 95.1 98.0 94.7 
Average ••••• 91.0 93.9 94.3 
3. Washington •••• 76.7 74.5 81.3 
End • ..••.••••• 61.2 88.3 73.3 
New Year •••••• 84.5 88.8 90.7 
Beginning ••••• 81.2 68.4 77.3 
Average .•••• 70.9 74.5 80.7 
4. 1702 ••.••••••• 96.1 98.0 98.7 
1889 •••••••••• 98.1 98.0 98.7 
'981 . ......... 98.1 98.0 98.7 
1941 ••.•••.••• 98.1 98.0 98.7 
Average ••••• 
98.1 -98.0 98.7 
5. 942 A.D •••••• 86.4 90.0 96.0 
942 B.C •••••• 33.0 26.5 82.7 
1848 A.D •••••• 88.3 90.0 98.0 
32 B.c •••••• 34.0 25.5 82.7 
Average ••••• 
58.0 79.4 60.4 
Average of group 
means 81.0 84.0 90.0 
101 
Item 1 shows a definite grade-to-grade increase , but items 2 
and 4 are marked by a ctecline in comprehension in the junior 
y ear accompa.nied by a considerable rise of nearly thirty-six 
percentage points in senior year. Item 3 may be co mpared to 
i tern 1 in the.t there is a graclual increase throughout the gractes. 
Thus it may be stated tha t in general, a grade-to-gr a<le in-
cre e.s e occurs in the ability of students to understand histori-
c al perspective (chronological order), but a few exceptions to 
this rule must be noted. Many of these differences, especial-
ly in t he senior year, are due to the failure of certain stu-
dents to respond to individua l items. The cause of this lack 
of response is not knovm, for in only one case did a student 
imply that the section was too diff icult. The re a l problem 
for t his student le.y in his reading comprehension because he 
did not read the directions carefully and understand them fully. 
A complete co mparison of Friedman 1 s results wi th those of 
the present writer may be found in Table 5, but a few comments 
should be noted here. Friedman 1 s grade ten showed a slightly 
higher mean of 16.9 as compared to the present sophomores who 
a chieved a mean of 16.48. His grade eleven students again 
were higher with a mean of 17.6, an increase of .91; and the 
same thing may be s aid for the senior group with Friedman's 
18.6 mean, which is . 29 superior to tha t of the present 
wri ter 1 s. However, a gr eater range in scores for sixty-eight 
per cent of Friedman's grade ten group is seen with his cal-
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culation of t he standard devia tion a t 4.40. The sigma for 
the pre sent writer 1 s sophomores wa s 1.64, an d t hu s t hose scores 
tended to cluster more clo sely around the mean. The stanc1ard 
devia tion s for t he other group s did not diff er gre atly in co m-
pa.rison. 
In Section 1, with t he exception of item 2, the percent ages 
for the Beverly sophomores are higher, and the s ame ma y be noted 
fo r the juniors with the exclus ion of item 4. The s enior com-
pr ehension in Beverly is decidedly hi gher for items 1 and 2 , 
and slightly gre ater for items 3 and 4 than t hose calcula ted 
by Frie dman. Aga in, t he sopho more s in Beverly show a greater 
percentage of correct response to Section 2, as a whole, t han 
di d Friedman's gr ade ten. However, the present juniors, al-
t hough r eaching a sati si'actory level of co mprehension for 
Section 2, do not make a s high a pereen~age of correct r e sponse 
a s did Friedman 1 s grades. Th e seniors in both groups ( Fried-
man 1 s and t he present writer 1 s) share the l aurels in Section 2 
with t he present writer's group being superior in items 1 and 
3· with Friedman 1 s seniors in items 2 and 4. 
' 
The perspective 
on World War I was decidedly better in Friedman 1 s program and 
mi ght be due to the f act tha t t his was administered in 1941 
when World Wa r II was r aging in Europe and imminent in the 
United Sta tes. 
Section 3, which showed a low response by all gr ade levels 
in Beverly High School, wa s still superior to that of Friedman's 
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with the exception of the placement of New Year 1 s Day, which 
was somewhat inferior for grade ten (approximately one and 
one-half percentage points, but superior in grade eleven. 
The present seniors showed the same pattern as the sophomores 
with New Year 1 s Day falling six per cent behind, but they had 
a higher level of response throughout the entire section than 
the other grades in the present experiment. In Section 4, 
with all groups achieving a level of satisfactory comprehen-
sion, the present grade ten showed a higher degree of re-
sponse than those of Fr~edman, but the Beverly juniors and 
seniors lagged slightly. However, two Beverly juniors and 
one senior did not answer the question at all. 
In Section 5, Friedman 1 s grade ten achieved a higher 
percentage of correct response than did the present writer 1 s 
group. This was also true in a comparison of the eleventh 
grades in this section, but the Beverly seniors showed a 
higher level of understanding in items l and 3 and were only 
1.3 points lower in items 2 and 4. 
In conclusion, a comparison of the tvm groups shows a 
remarkably similar response with a deviation in group average 
of only one point in grades ten and tv1elve and the same av-
erage in grade eleven. However, Friedman 1 s group had a 
decicted advantage over the Beverly group in Section 5, which 
indicates that the present grades have less ability to deal 
with events which involve placing B.C. dates. Thus the 
conclusion that students cannot apply a knowledge of B.C. 
accurately is valid for the Bever ly students. 
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Correla tions.-- The amount of relationship between per-
formance in the Chronological Order section of the test and 
the IQ, socio-economic sta tus and number of histor y courses 
t a.ken by the seniors , was deterrained. The mean performance 
on Part II of the te st for 276 students was 16.88, and the 
sigma was 3.24. Thus sixty-eight per cent of the group 
r ang ed between sco r es of 13 .64 and 20.12 . 
The coefficient of correlation for IQ and performance 
on Chronological Order was .36, which shows a degree of 
significant rela tionship. However, there is a predictive 
eff iciency of only six per -cent and a coefficient of aliena-
tion (mea suring absence of relation) of .93, which shows that 
t his correla tion is not hi ghly significant. Thus, IQ; is not 
a predicter of success of Part II of the time test, an d the 
coefficient of correla tion is lower than wa s t hat measuring 
the de gree of relationship between IQ and Part I (time wor d 
co mprehension). Results of correlating socio-economic status 
with performance on Part II proved to show a coefficient of 
corr ela tion of .19 with a predictive efficiency of only t wo 
per cent. In other worcLs, only t wo times out of one hundred 
will socio-economic sta tus determine performance on this test 
involving the ability to apply principles of chronology. 
The coefficient of alienation was.98, which points out again 
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that socio-economic status is not an effective predictive 
index for performance on Part II. 
The number of history courses taken by seniors and its 
relationship to performance on Part II of the test was exam-
ined, and correlation ma y be sai d to be non-existent, since 
r (coefficient of correlation) wa s computed at -.08. Thus 
the number of history courses will not determine success on 
a test of chronological order at any time. The coefficient 
of a lienation is .99. In co mp aring the achievement of the 
boys with the girls, the boys acquired a higher me an per-
formance of 17.15, and a sigma. of 3.06, while the mea.n of the 
girls was 16.73, with a standard deviation of 2.67. Critical 
ratio wa.s determined to see if any significant difference 
actually existed, and the resultant figure 1.23 shows no 
statistical significance. 
In a survey of Friedman's calculations in correlating the 
various factors with Part II of the test and co mparing the per-
formances of the boys and girls, one finds certain similaritie s 
and differences. Friedman's correlation coefficient for IQ 
and Part II of the test was slightly higher (.42) than tha t of 
the present experiment. However, this is only .06 greater, 
and both fall within the sa..rne range, and cannot be considered 
c ausal f actors. Friedman found that there was little or no 
rela tionship between the two factors of socio-economic status 
and Part II with a coefficient of correlation of .04. 
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Vvhile a gre ater correla tion ·was found by t he present writer 
(.19), still socio-economic sta tus cannot serve a s a predictive 
index. 
Although the mean for six semesters of history was hi gh-
er for Friedman's group, he still fow1d no statistica~ly sig-
nificant rela tionship between t he t wo factors, and the pre s-
ent writer f ound tha t little or no rela tionship exi s ted . 
However, it must be reme mbered t hat t he me an number of cours-
es for the Beverly group wa s only one ~nd one-half, an d thus 
these s t atistics may not be representative. Friedman found 
tha t the boys in senior hi gh averaged 1 8.03 and t he girls, 
17.50. This gave a critical r atio of 1.61, which showed no 
appreciable difference. Al t hough t he means fo r t he pre sent 
group s e.re lower, the s ame statistical inference ca.n be dr awn 
about t he performance of t he boys and girls in Beverly. 
Summary:.-- Fro m the results established by the present 
writer, one may note a genera l increa se in understanding and 
application of historie s~ per spective throughout t he gr ades. 
However, a s ha.s been noted, certain exceptions cause v ariance 
from t his rule. The r e sults show a higher degree of com-
prehen sion t hc:m was seen in Part I, but a s the hypothesis 
sta ted, satisfactory knowledge of chronolo gy is not r eac hed 
until grade twelve. Even in t hat gr ade, however, students 
cannot apply the principle s of B.C. very accurately. Again, 
t hese t wo sta te ments bear out the hypothese s sta ted in 
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Chapter III. A compa.rison with results obt a ined by Fried-
man shows simila r averages were a chieved by both groups. 
See Table 6 and Appendix B for ease in comparing results. 
Coefficients of correlation were co mputed to determine the 
relationships between Part II and IQ, socio-economic sta tus, 
and number of history courses t aken, and no statistically 
significant relat ionship s were establisheci. This again 
bears out Friedman 's finding s, and a co mpari son of correla-
tions saw general similarity. The i mplications of t he find-
ing s t hat students are not adequate in the application of the 
principles of chronology and tend to learn events without 
reference to any historical perspective are obvious to t he 
teacher of history. More time must be spent in te aching 
chronology to students in senior h i gh school . 
4 . Date Preference 
Sample t aJcen.-- I n Part III of t he test on time compre-
hension, a section was included which attempted to determine 
in which way pupils preferrect to learn date s. The reader 
is referred. to Chapter II of the present work for a review 
of t he research done in t h e field of date-learning . Fried-
man decided tha t perhaps t he pupils, themselves, could shed 
some light on t his subject and be of help to history teach-
ers who h8,ve long co mpl a i ned about the l a ck of interest 
students have shown in learning date s. In selecting the 
sample for t his section, a sma.ller group was used for e a se 
of co mputation. In c hoosing the group to be examined, 
much t hought was given to t he type of student desired. 
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It was decided to select t hose students of gr ade eleven 
for measuring cta te preference. This is t he mectian group 
for age in the total sample, anc1 the students etre in a re-
quirec1 course in which they must learn a certain number of 
dates in order to pas s the fina l examina tion. Then, too, 
this group is made up of busines s end general students, who, 
as a whole, are not aca<1emically incline a.. Grade ten was 
not selected because those students are in an elective course 
and presumably interested in history, end therefore the re-
sults fro m t his group might not be accurate for student pop-
ulation as a whole. In the same manner, grade twelve was 
omitted because the se students are college preparatory and 
tenet to place greater emphasis upon acao.emic success and 
aptitude then does the school a s a whole. The junior group, 
composed of ninety-eight members, with a me 2n IQ of 98.2 
represent eo. more than one-thiro. of the total sample, and be-
c ause of their non-elective and non- e.cademic ste.tus, they 
seemed to be the one s for whom date-learning preferences 
should be intended. In other words, these groups are the 
ones who dislike dates in history, and c are should be taken 
to motivate them in some mru1ner. 
Results of samPling date preferences.-- In computing the 
results for this section of the test, tallies were made of 
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the responses for each item. There were four possible 
choices--exact date, approximate date, century, end a vague 
date, end the type of response for each item was recorded. 
Upon completion of this, percentages were calculated for each 
choice in each question. The reader is referred to Ta,ble 7 
for a co mplete summary of the r esults. Regardless of the 
directions at the beginning of this section which urged the 
pupil to make a choice for · each item, there were certa in stu-
dents who chose to give no response. Therefore, the percent-
age of the sample not answering each item is also given. It 
will be noticed that the percentage varies, end t he highest 
number of no responses appear to be for those questions in-
volving world history (items 3, 10, 13, 14, 15, 16, end 18) 
which have little recognizable bearing on Americe.n history as 
far as the student is concerned. After establishing the 
various preferences , a comparison of the results v-ms made with 
those found by Friedman, and the differences were noted and 
analyzed. 
On the whole, the present writer found no great preference 
by a majority of the students for any one choice in any one 
item. The highest percentage calcula ted was fifty-three per 
cent in the first item for learning a century date . There-
fore, when indicating the choice of the group in each item, 
it should be remembered tha t t his preference does not involve 
a majority of the students, but rather the highest per cent 
Table 7. Percen~ages of Grade Eleven S~uden~s Responding 
~o Date Opinion Items 
I~em Number 
1 2 
1 . .......... 13 14 
2 ••••••••••• 28 55 
3 . ..•••.•..• 11 2 
4 • •..•.•••.• 50 45 
5 . .........• 18 32 
8 ••••••••••• 36 53 
7 • .......... 12 15 
8 • .••••...•• 35 13 
9 . ..•....... 35 26 
l.O ••••••••••• 14 19 
n . .......... 44 0 
12 ••••••••••• 34 13 
].3 • •••••••••• 27 23 
14 .• .•......• 16 17 
l.5 ••••••••••• 13 17 
16 ••••••••••• 19 16 
17 • .....•.••• 14 18 
18 ............... 15 31 
a/ Key to numbers in Choice: 
3 
53 
11 
42 
2 
40 
0 
44 
41 
10 
44 
33 
32 
16 
29 
30 
11 
41 
30 
Choice~/ 
4 None 
17 3 
3 3 
38 7 
3 0 
6 4 
10 1 
25 4 
9 2 
28 1 
19 6 
20 3 
17 4 
28 6 
30 8 
35 5 
49 5 
24 3 
19 5 
1 = exact date 
2 = approximate date 
3 - century 
4 = vague date. 
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of any of the four choices. There were four exact dates 
preferred by t his s ample--items 4, 9, 11, and 12. Of t hese, 
only i te rns 9 and ll showed e,ny comparatively greater percent-
age over the other c hoices. Item 9 referred to the election 
of Harding, while item ll a sked_ the date of Worlcl War I. In 
item 4, ninety-five per cent of the students preferred to 
learn e i t her en exact or an approximate date. This item re-
fers to t he date of the next p re s identia l election and part 
of t he general knowled..ge of most students. Question 4 present-
ed t he most clear-cut picture of any of the items as f ar a s 
student preference is concerned. Item 1 2 concerned the start 
of the American Revolution, and only a slight margin preferred. 
learning the exact date ( v;hich ha s been studied t hroughout 
t he elementary and junior high years) to t he century. Thus, 
it may be concludecl t hat students prefer to learn exact dates 
only for a few events, those within t heir lifetime; or remember 
those dates which they had already learned in previous school-
ing . Even so, the preference for exact d_ates, rather then 
approximate ones, is not pronounced. 
Friedman found that a greater percentage of ?enior-high-
school stud_ents preferred_ to l~arn exact d8,tes tha n did the 
present writer. According to Friedman's calcula tions, there 
were six exact c:tates preferred_ for items 3, 4, 5, 13, 17, and 
18. Of these, only the first t hree showed any gre at number 
preferring exactness over other choices. The only item 
• 
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common to both experiments was item 4, which involved t he 
next p residential election. Thus it appears that only t h e 
exact date which falls within the life-span of t he student 
can be considered_ as definitely preferred above other types 
for choices in date-learning. 
The present writer found tha t three approxima te dates 
were lj_s ted by a higher percentage of students. They were 
chosen for items 2, 6, and 18, with the l a tter having only a 
one-per-cent margin over the century choice. Item 2 i n-
volved the birth of the student which was remembered in terms 
of "how many years ago 11 , r a t her than the exact year . Item 6 
which showed a def i nite majority preferring to learn the 
approximCJ.te date referred to the time when t he stuc1ent start-
ed first gr a de and again was t hought of in terms of how many 
ye ars ago. So it may be seen t hat certa in of t he events 
which involve t h e personal life-span of the student a re given 
e.n approximate d.ate preference, rather t hem exact date prefer-
ence. 
Friedman established five approximate dates for items 1, 
2 , 8 , 9 , 10; with item 16 being divided equally between the 
approximate date and_ the vague date. The only co mmon choice 
for both experiments wa s item 2--the birth of the student . 
It me.y be seen that a greater number of i terns were listed a s 
s howing approximate date preference in Friedm8n 1 s experiment 
than in the present one. 
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Seven century dates were preferred by the juniors in 
Beverly for learning purposes. Items 1, 3, 5, 7, 8, 10, and 
17 were t hose listed for this choice. This is, by far, the 
greater number of items exhibiting any preference, and item 18 
shows only one per cent less choice for the century. Items 1, 
7, 10 and 17 saw a l arge majority of student s preferi'ing to 
learn the century to any other type. Thus approximately 
thir ty-nine per cent of the total number of choices were listed 
for century dates. This is e. much different picture from that 
esta,blished by Friedman, who found only i terns 7 and 12 had the 
century selected a s a preference. It may be seen tha t item 7 
(knights in armor) agrees for both experiments. 
Finally, the present experiment found four vague da tes of 
which in only one (item 16, ·Amundsen re a ched the South Pole · 
was any great amount of preference shown for vague choices. 
Items 13 and 14 had a ma jority choice of only one per cent, 
while in i tern 15 the vague date wa s grec-,ter by five per cent • 
.All these dates dealt with world. history whose bearing upon 
Americ an history may not be obvious to the student. Friectman 
a lso found fo~r items with vague dates preferred by the stu-
c1ents but, in general, the percentages of these preferences 
vrere greater than was found in the present work. I te rns 6, 11, 
14, and 15 were involved in this choice with item 16 sharing an 
equal percentage with t.he approxime,te date. At lea,st t wo of 
these items e.re common for both experiments and with 1 tern 16 
• 
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showing a tendency toward vaguenes s, a third similarity may 
be added. This is t he only time t hat the results of the t wo 
experiments have shown so much lik eness, and certa in deductions 
might be dr avn1 fro m t his. It would see m t hat students prefer 
to l earn vague dates for t heir life-span or t hrough the direct 
b earing of these events upon the course of their country 1 s 
history, or with t hose which t hey cto not consider outstc>nding 
event.s in the history of the world. This is not to say that 
items 14, 15, and 16 a re not i mportant; r a ther, t he student 
does not see the importance of t hese events. Even so, t he 
p reference for learning vague dates is not great in co mpar ison 
with t he other types of dates. 
Conclusions.-- Although no consistent choice of t ype of 
date for l earning purposes was exhi b i t ed by the Bever l y junior s 
certain tendencies s hould be noted. There were more cen-
tury type s of dates preferred t han any other type, and t his 
prefer ence ·was t wice as great. Few of t he choices within 
e ach item show any large amount of preference, and t he spread 
is more even than tha t of Friedman. Only six of the maj ori-
ty choices wer e similar for t he two experiments. Thus t here 
woulo_ seem to be a gooc1 deal of va riance betv.re en the fincLing s 
of t he two e J\.-periments, and only two statements may be seen 
to apply to both sets of results. 
First, t he student tends to prefer exact dates for 
t hose events wi thin his lif e-sp2n or t hose whose dates he 
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h e. s already learned in school. This is seen in the type 
of item which showed exact date choices by the students. 
Secondly, the stuo.ent prefers vague dates for those 
events whose importance is not readily discernible to him. 
This l e.st statement should provio.e for the history teac her 
sufficient evidence upon the most important aspect of teach-
ing dates--to show the student the importance of the p a,rtic-
ular date to himself and to the world. 
Fina.lly, from the results of t he present experiment, 
it must be stated that the greater number of choices by the 
student were for the learning of dates by t h e century in which 
they occur. This is definitely opposecL to Friedman 1 s find-
ing s which noted no consistent pattern for any type of de.te. 
However, the present experiment bears out the finding s of 
Y!inch, whom Friedman disputed. The re ader is referred to 
Ch&pter II for the results of the two previous experiments. 
5. Personal .and Historical Time Lines 
Parts IV and V of this test of time comprehension were 
a ddec1 because time is often thought of in reference to the 
amount of distance tha t is covered on a line. In a iding 
the development of this concept, the time line is thought 
to be a useful device. Therefore, these two sections of 
the test were designed to see how useful t his device really 
is. Part IV wa s the personal time line involving the life 
of a ten-year-old boy. According to Friedman, this wa s 
• 
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used for t hose students whos e teachers had not t aught t he m 
the methods of establishing a time line. The historical 
time line was designed for senior high school students to 
test t he ir concepts of B.C. and A.D. and t heir ability to 
represent unequa.l lengths of time on a line. In compiling 
the re sults fro m t he se t wo sections, mean score s by grades 
will b e .?..na.lyzed for each part, a comparison with Friedman 's 
finding s will be carried out, and correla tions will be made 
with t he f actors of I Q, socio-economic status, and number of 
courses ta.ken. Finally, the perr ormances of boys and girls 
will be compared for possible differences. Certain con-
clusions, ba sed upon the evidence gathered in the present ex-
periment, will then be presented f or the reader. 
Grade ten -- personal time line.-- The meru1 performance 
for t he one hundred and three sophomores on the persone.l 
time line (P e.rt IV) was surprisingly low at 1.61 with a sigma 
of 1.93. Only three students achieved perrect scores of 
seven, t wo of six points, six of five points, seven of four 
points, t welve of t hree points, eleven of two points, seven-
teen of one point, and forty-five received no points at all. 
Of t his l a tter group, most were unable to attack the l i ne 
correctly, let a lone put the events in the correct places. 
The reader is referred to Table 8 for a summary of results. 
So one sees that the simple time line, supposedly under-
standable to eighth-grade students, was not comprehended by 
• 
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Table 8. Number of Students by Grade Receiving Various 
Scores· on the Personal and Historical Time Lines. 
Time Lines and Number of Points· Scored 
Grades 
0 1 2 3 4 5 6 7a7 
Personal Time 
Line 
Grade 10 ••.• 45 17 11 12 7 8 2 3 
Grade 11 ••.. 44 6 9 18 5 9 3 4 
Grade 12 •••• 11 7 5 20 5 9 8 10 
Total ••••• 100 30 25 50 17 21 13 17 
Historical Time 
Line 
Grade 10 •••• 72 21 4 2 3 1 0 
Grade 11 •••• 73 12 8 2 3 0 0 
Grade 1a •••• 42 13 4 4 3 2 7 
Total •••• 187 46 16 8 9 3 7 
a/ The score of 7 applies only to the Personal Time Line. 
The maximum score obtainable on the Historical Time Line 
was six points. 
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forty-four per cent of grade ten. One note of explanation 
should be added which might help to explain the lower scores. 
Although Friedman scored the test in such a way that an event 
was considered correctly placed if it fell within one inch 
either way of the proper position, the present writer felt 
that this method of scoring did not differentiate closely 
enough among the abilities of the students. Also, such a 
method, as Friedman indicated, might result in students av-
eraging two or three points without really understanding the 
time line. Accordingly, tne present writer scored the items 
more closely, only allowing one-quarter inch deviation f r om 
the proper position on the line. In this way, the scores 
were much lower, but the distinction was made more clear as to 
whetner or not the student possessed the ability to deal with 
a time line. This technique was used for scoring both the 
personal and the historical time lines and should be borne in 
mind when reading the results of these two sections of the test. 
In comparison with_ the results of Friedman's grade ten, 
a number of differences are noted. Fifty-four per cent of the 
grade-ten students in Minnesota scored perfectly on the person-
al time line. Only two per cent scored no points at all. 
Seventeen per cent scored a total of six points, five per cent 
of five points, nine per cent of four points, two per cent of 
three points, five per cent of two points, and six per cent of 
one point. Even with the knowledge of the differences in 
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scoring procedure which result in Friedman's group exhibit-
ing higher scores, still there is little similarity between 
the two groups. Certainly the students in Minnesota showed 
much more ability in dealing with a simple time line tha n do 
the sophomores in Beverly. 
Grade ten--historical time line.-- The results of the 
Part V were even more discouraging than those of Part IV. The 
mean performance for the sophomores was .50, or exactly one-
half of one point. The standard devia tion was .99. No stu-
dents were able to attain a perfect score of six points, and 
only one received a score of five. Three scored four points; 
two scored three; four scored two; and twenty-one scored one 
point. The remainder, or seventy-two, dicl not comprehend t 11.e 
methods of setting up a time line and received no score a t all. 
In other words, seventy per cent of grade ten had no understancl.-
ing of t he historical time line. Reference is made to Table 8 
for a summary. 
The mean performance for Friedman 1 s sophomores was 3.41 
with a sigma of 2.35. Re me mbering t he differences in scoring 
methods and the fact t hat Friedman , himself, s a id that scores 
of one to t hree points may mean no ability a t all, it becomes 
obvious tha t his group also does r ather poorly on the histori-
cal time line. However, the performance is better than that 
of the Beverly group since twenty-six per cent of the ~:Tinnesota 
sophomores did achieve perfect scores; yet an equa l :percentage 
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received scores of zero. None of the Beverly students 
a chieved six points which was the highest score obtainable . 
Grade eleven--persona l time line.-- A slightly better 
performance was computed a t 1.93 with a standard devia tion 
of 2.14. Needless to say, this is still not adequate for _ 
such a group. Four juniors received perfect scores while 
forty-four made scores of zero. Tha t is, forty-five per cent 
of the juniors had no understanding of a simple time line. 
Eighteen of the group made scores of three which, (using the 
present writer 's me t hod of scoring ) indicated some knowl edge 
of the applications of such a device. The reader is referred 
to Table 8 for a summary of students in each gr ade getting 
various scores on this time line. 
Friedman's juniors .s_gain showed a different picture from 
those of Beverly i n that sixty-six per cent of his group made 
scores of seven. Only one per cent (out of 116 students) was 
unable to score eny points. Even if scores of three and be-
low are discounted in the Friedman analysis, still the Beverly 
juniors show up poorly in contrast. For only four per cent 
of the Beverly group were able to obta in perfect scores. How-
ever, so me increase in scoring ability has been noted from 
grade ten to gr ade eleven in Beverly. 
Grade eleven--historical time line .-- The juniors in the 
present experiment shovved -an even poorer performance t han did 
grade ten, obta ining a mean of .47 and a sigma of .95. 
·e 
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The juniors averaged, t herefore, less than half of one point, 
and for all pra.ctical purposes, it may be said tha t the en-
tire group was unable to deal with the concepts involved in 
plotting a historical time line. No one made scores of either 
six or five, e.nct only three made scores of four. Twelve 
a chieved scores of one which were probably chance, since the 
l ast three events on the line were very close toge ther. 
Seventy-three per cent of the group were totally unable to 
use a historical time line. (See Table 8). The reader is 
referred to Table 3 for a co mparison of gr ade performqnces 
in t he present experiment. 
Friedman 1 s j1.miors obta inecL a mean of 3. 45, whi ch was 
a slight increase over his grade ten. However, scores of 
one to three points me:w mean no ability, so the percent2.ge ob-
t a ining various scores must be observed before e.ny valid com-
p a rison may be made. Only t wenty-two per cent of the juniors 
in Minnesota obta ined_ perfect scores which is a slight de-
crease from t he previous grade, ana_ an equal percentage re-
ceived scores of zero. However, this performance is still 
far superior to t hat of Beverly in which seventy-three per cent 
of the juniors were not able to co mprehend a historical time 
line. 
Grade t welve--persone..l time line.-- Of all the gr ades in-
volved in t he present experiment, the seniors sho1.ved the high-
est co mprehension of a simple time line. Their mean perform-
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ance ·wa s 3. 47 with a standard devia tion of 2.28. Thus six-
ty-eight per cent of t he group made scores r anging betwe en 
1.19 and 5.75. Ten students received perfect scores, end 
eight made six points. Twenty received three points while 
only eleven made scores of z·ero. Still, t hirty per cent of 
t he seniors were not able to me~e scores of three or above on 
a simple time line. Scores of three and above meant tha t the 
students possess t he essentia.l concepts of plotting a time line 
but lacked accuracy in doing it. All scores of t wo and below 
meant tha t little or no ability wa s present. Thus the senior 
group is the first one which ha s shovm any degree of ability 
in using a simple time line. 
Comparing the results of t he present experiment with 
those of Friedman, it is found tha t none of t he l a tter 1 s group 
scored zero on Part IV, and fifty-three per cent of t hem made 
perfect scores. Fifteen percent of t he group ha d score s be-
low three which, by Friedman's methocts of computa tion mean no 
ability. It may still be s e.id, therefore, tha t t he Beverly 
group is definitely inferior in performance on t he simple 
time line to t he ilinnesota students. 
Grade t \:velve--historical time line.-- A so me·what more 
p ronouncecl improvement in performance is noted among the seniors 
- in t he present experiment. However, the me an of 1. 29 still 
does not indica te c,ny degree of co mprehension. The s t ande.rcl_ 
devia tion for t he group is 1.96, and scores of zero were 
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recorded for fifty-six per cent of the group. Seven people 
were e,ble to me.J{.e perfect scores, an d the reader is referred 
to Table 8 for a co mplete summary of the number of pupils re-
cording various scores. It may be concluded that, since a 
score of one may be obtained_ by chance due to the placement 
of the la.st three events on t he line, ev en t he senior group 
which is the most advanced shows no ability in understanding 
and using the historical time line. 
Friedmc::m 1 s seniors had a mean of 3. 47 with a sigma. of 
2 .01 wi t h only t went y-one per cent of the group attaining 
perfect scores and fourteen per cent scores of zero. So 
one sees that e.lthough the mean has risen t hrough the grades 
the actua l number having perfect score s has ctropped. Yet 
t he performance of his seniors is fe.r better t han the.t of 
the Beverly group and indica.tes the.t a t le ast one-fifth or 
more ha s some ability in comprehending the historical time 
line. 
Summary of grade performances on the time lines.-- One 
most definite conclusion which may be offered concerning the 
performance of the total group on the time lines in the pre s-
ent experiment is that the use of both t he simple p.,ncL the 
historical time line is not sufficiently understood by t hese 
students. There appears to be a grade-to-grade increase in 
t 11e co mprehension of the simple time line, but only the seniors 
s how any ability in using it. No such trend is noted for t he 
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!:listorical time line, and a drop is seen bet·ween the soph-
omore and junior g roups. However, the senior group ex-
hi bits a slight rise, a lthough none of t he groups s hows any 
real ability. Scoring by the present writer was made more 
exe.cting than was tha t of Friedman, and events were counted 
as correct only if the y fell within one-quarter inch of the 
designated point. Thus it may be concluded t hat the per-
formance by Frj_edrilan 1 s group was definitely superior to t hat 
of Beverly, even upon discounting his method of scoring which 
did not distinguish 2.s closely among t he students. For all 
practical purposes , the use of either the simple or the his-
torical time lines is not understood by Beverly students, and 
these parts of t he test v1ere virtue.lly useless a s measuring 
instruments for t his group . There were individuals who varied 
fro m t his general rule, but t hese wer e very much in t he minori-
ty. Since the premise ha s been establishec1 origina lly the.t 
the Beverly sample is a norma l one, the l ack of performance on 
the time lines points to t .he conclusion that t his is a l earned 
device which is not a product of increa sing maturity but r ath-
er is t aught by teachers as a specifi c part of history courses. 
Correlations.-- Atte mpteo_ correla tions between perform-
ance on t he time lines and various factors have shown little 
C<=?.Us a.l rela tionship. Because of the low mean performance on 
the historical time line by the total group, only one correla-
tion of performance of Part V with IQ was computed. The 
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total group mean on Part V was .76, or three quarters of one 
point. The standard deviation we.s 1. 42. So it was felt 
tha t this section of the test was meaningless as f a.r a s any 
rela tionship between performance and other factors were con-
cerned. The coefficient of correlation for performance on 
the historical time line and I Q, was • 39, which is significant 
a t the one-per-cent level. In fact, it is considerably 
greater than tne .148, which is the point at which the cor-
relation coefficient for 276 degrees of freedom becomes sig-
nificant. The coefficient of alienation is .92, and there 
is a predictive efficiency of eight per cent. This is not 
to s ay that IQ causes a higher performance on the test, but 
rather there is a significant relationship between the two. 
This is obvious since IQ involves reading ability, which is 
necessary in order to t~ce the test. No other correlations 
were made between performance on the historical time line and 
other f actors, because the results of this section of the test 
were so poor that such relationships would be meaningless. 
Friedman found tha t no very significant statistical re-
lationship existed between performance on the historical time 
line and I Q, and the correlation coefficient was computed a t 
.40 with an eight per cent predictive efficiency. It will 
be noticed that the two coefficients of correlation--Fried-
man • s and the present wri ter 1 s--were essentie.lly similar. 
Socio-economic sta tus correla ted with the historical time 
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line, according to Friedman, a t -.02, while no significant 
relp.tionshi p vms seen betvmen Part V and the number of cours-
es completed in history. 
Correla tions were ma.de, however, by the present writer 
b etween performance on t he persona l time line and the other 
f a ctor s heretofore mentioned. The mean performance for the 
total group on the persona l time line was 2 . 21 with a sigma 
of 2 . 23. The correla tion coefficient for t he persona l time 
line and IQ was founo_ to be .22, with a coefficient of a liena-
tion of .98 and a pr edictive efficiency of two per cent. 
Friedman establish ed a correlB.tion between these t wo v a.riables 
of • 28, which is within the same r ange a s the.t of t he pre sent 
writer. While t hese co efficients a re above t he r equirement 
for significance a t the one- per- cent level ( .148), still t here 
is not a hi gh enough degree of rela tionship to determine that 
I Q is a cau sal f actor. Certa inly some positive rela tion s hi p 
should be indicated, if both v ariables a re valid , because a 
certa in degree of I Q is necessary if one i s to co mpl ete t he 
t e st. However, it is not valid to s ay tha t the higher t h e 
I Q, the hi gher t he performance on the test. 
The rela tionship between performance on the person2.l 
time line anc1 socio-economic sta~tus was below tha t required 
for s i gnificance at t he one- per-cent level, and was establish e:1 
a t .10, vYith a predictive efficiency of approximately one per 
cent, en d a coefficient of aliena tion of .99. This shows 
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tha t there is no significant rela tionship between performance 
on the persona l time line and socio-econo mic status. Fried-
man uncovered a higher degree of rela tionship \Vi th a correla-
tion coefficient of .36 which is, however, not considered sig-
nifice~t by him . 
Rele.tionship between performance on the persona l time line 
a nd the number of courses t aken ma y be said to be non-existent, 
for t he present v~rriter computed the correla tion coeff icient s.t 
-.005, with a coefficient of aliena tion of .99. Friedme.n also 
found no statistic2.l significance between the tvm f e.ctors for 
the mean performance decreased a s the number of courses in-
creased. Fina lly, the me an performanc es of the boys and the 
girls in the present experiment were compB.red--2. 24 , for the 
boys , with a sig ma of 2.26; a..nd 2. 1 2 for t he girls, with a 
sigma of 2.19, making a difference of .12, Bnd giving a criti-
c a l r a.tio of • 45, which is certainly not significant. Fried-
man found a difference in performance of .15, which vms 8.gain 
not sta tistically significant . Both correla tions, therefore, 
showed the same results. 
I n summary, it should be st2.ted tha t no significant cor-
relations were found between performance on the persona l time 
line a nd factors of I Q, socio-economic status and number of 
courses taken. Hovvever, a certain degree of rela.tionship 
must be noted betvveen IQ. 2.nd performance on any test involving 
regc1ing ability. Friedman 1 s correlations and t hose of the 
• 
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present writer agr~ed e ssentially. Finally, no corr elat ions, 
other t han with I Q, were a ttempted for t he historical time 
line be cause t he low degree of performcnce woulo. render such 
relationships meaningless. A certain amount of rela tionship 
1J a.s a.gcdn seen between perf ormance on the hi storical t i me line 
ana. I Q. for the rec.sons not eo. above. However, t his relation-
ship should not be considered c ausal , but, r a t her, indicating 
the nec e s sity for a degree of intelligence in order to have 
eny performance on t his section of the test. 
6. Su~nary and Implications for Future Research 
The pre sent experiment has been carried out in the senior 
hi gh school of Beverly, Massachusetts. The group was com-
posed of 276 students from grades ten t hrough t welve of average 
I Q (102.5) and of predominantly lower-middle cla ss social s t atus. 
All curricula within the school system were represented t hrough-
out the cla s ses; however, a lthough the grade ten had a fairly 
even distribution, grade eleven conta ined mainly business and 
general students and grade twelve college preparatory. The 
test which was administered may be foQDd in Appendix A, and the 
calcula tions from which the results were derived are located in 
Appendix B. 
In summari zing the r esults, it may be s a id that most stu-
dents within the Beverly system are not efficient in the unde~ 
standing of time concepts. Although t his is t he s ame con-
clusi on at whic h Friedman arriveo. , the present experiment has 
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shown tha t time comprehension in all phases of the test, except 
Part II (Chronologicetl .Order), is much lower than that which 
he established in 1942, Accordingly, each section of the test 
will be examined in the light of its hypothesis. 
The results of the section on the understanding of time 
words have shovm that maturity in this area is not re a ched by 
the age of sixteen, or the end of grade ten, as Friedman had 
stated. Rather, maturity does not qecome evident tmtil some-
time between gra.des eleven e..nd twelve. The seniors were the 
only group in the present experiment to meet the standards set 
by Friedman, and they exceeded these standards by three words. 
In both grades ten and eleven, only ten out of t wenty-three 
words were adequa tely understood by ninety per cent of the 
group. No general grade-to-g r ade incre a se is noted, and the 
performances of grades ten and eleven remain f airly constant 
until gr ade t welve when a sharp rise in comprehension occurs. 
The general understanding of time words is poor, even by the 
seniors, and much effort needs to be directed. towara. making 
the teaching of time words a well-organized part of t he history 
curriculum thl. ... oughout the first twelve years of school. 
In Part II of the test, t h e ability of the students to 
pl a ce events in chronological or der was tested, and the re-
sults were again lower than expected. Friedman's hypothesis 
tha t the averages for Part II are somewha t higher is borne out 
by t 11.e present experiment. For the total group a percentage 
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of comprehension on Part II of eighty-four per cent is de-
rived by cl.i viding the mean performance by the total number 
of items. A percentage of only seventy-eight for Part I 
wa.s computed by the same procedure. Again the seniors show 
the highest degree of understancling the pri nciples of chronolo-
gy; however, a slight grade-to-grade increase is noted for 
this section from grades ten to eleven, accompanied by a.n abrupt 
rise in grade twelve. Adequate comprehension is not reached 
until grac1e twelve, and even here students cannot apply knowl-
edge of B.C. very accurately. A comparison with Friedman's 
results show that the tvm groups are very similar in degree of 
comprehension. It is therefore established that students are 
not adequately prepared in t he application of the principles 
of chronology and tend to learn events without Bny reference 
to historical perspective or to a general pattern of history . 
More time and a correlated program need to be adc1ed to the 
history curriculum throughout the years of schooling. 
Parts I V and. V involved the mee.suring of . the pupil 1 s 
ability to use a simple,and complex time line. Here the re-
sults Cl.iffer quite markedly from those established by Friedman. 
Although his research indica ted tha t the simple time line 
might be understood by grade eight, the present experiment 
shows that only the senior group exhibit any degree of compre-
hension. Even here, the understanding is only about fifty 
per cent of wha t it should be. A grade-to-grade increE,se is 
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noted in the co mprehension of the simple time line, however. 
None of the groups show any ability to use a historical time 
line, and t his section of the test proved worthless for com-
puting any relationships to predictive indices. No grctde-to-
gr ade increase is noted for the historical time line. Fried-
man ' s group again achieved a higher performance on both time 
lines, even with the scoring made more e xacting by the present 
writer. The above evidence s hould prove effectively tha t the 
students cannot look back on history with any adequate sense 
of orcterliness or ability in spatial representation of time. 
Since the premise ha s been made that the Beverly group is a 
norma l one, its extremely poor performance in comparison to 
Friedrnan 1 s points to the conclusion tha t the time line is a 
learned device which is not a product of increasing maturity 
but, rather, t aught in the classroom as a specific technique. 
A smaller sample was selected for analyzing date prefer-
ences e.mong stuctents, and gracle eleven was chosen because it 
typified t he k ind of group which should h<we this consicleration. 
Contra.ry to Friedman 1 s finding s, the students sho·weo. a. pref-
erence for learning dates by centuries in that seven century 
dates received a higher percentage of choice ea ch. Few sim-
ilarities in selection of dates were noted in comparing Fried-
man's experiment with the present one, and only six of the 
majority choices were the sa me for the two experiments. 
Friedman 's group preferred to learn more exact dates than did 
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the present group. Two sta.tements may apply to both sets 
of results, however. The student tends to prefer exact dates 
for those events within his life-span, or those he ha s already 
learned in school; and seconc1ly, the student prefers vague 
dates for those events whose i mportance is not readily seen by 
him. Finally, although no really consistent pattern of dates 
is preferre d by the students in Beverly, the tendency toward 
century dates is clear. 
In co mputing correlations between performance on the 
various sections of the test a nd t he factors of I Q, socio-
economic status ano_ number of courses t a.ken, no sta tistically 
significant correla tions were found. A degree of relationship 
wa s established between IQ and performance on the test; but this 
would be natural in tha t the test involves reading ability a.nCl. 
re a soning power, both of which are part of IQ as measured by 
the standar di zed tests. No other rela tionships of t his kind 
were tound between performance an d the other factors. No sig-
nificent differences, as computed by critical r atio, were f ound 
to exist between t he performance of the boys as compc.rec1 to that 
of t he girls. These finding s bear out Friedman 1 s results. 
The results of the present experiment have s llovm tha t fur-
ther research in the field of time concepts is desirable, in-
deed mandatory. Not only is future experimentation indicated 
in the area of growth of time co mprehension but also in the 
development of techniques for teaching the understanding of 
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time. The consequence of leaving such vital concepts to 
chance lea.rning have been illustrated by the poor understand-
ing of Friedman's group and the even gre ater l ack of compre-
hension among the members of the present group. It is most 
necessary to provide adequate a llotment of time and tecrilliques 
VIi thin the history curriculum from the elementary gra.c1es through 
senior hi gh school. Practical experiments should be undertaken 
in grade pl ace ment of time concepts, e.nd specific techniques in 
teaching s hould be tried and evalua.ted in order to obtain the 
most satisfactory and effective methods. 
ID1other a rea of re search advocated by the present v~iter 
is the extent to which differing curricula within a school em-
phasize time concepts. In other words, do general and. busine ss 
students perform less efficiently, and if so, i s the curricult~ 
a t f ault? Also, a co mparison mi ght be made of students who 
rate high in the abili ty to use time lines with their perform-
ances on tests of co mputational skills and spatial relations 
to determine i f the two are positively related. The field of 
time co mprehension is a vital one and teeming with possibilities 
for research and experimentation. It is t he hope of t he pre s-
ent writer t hat an awarene ss of t he va lue of such rese arch, and 
c.. de sire to participe.te in helping our future citizens become 
more competent in t he co mprehension of time will be created 
among t hose who read this worl{. . 
APPENDICES 
APPENDIX A 
TIME COMPREHENSION TEST 
(Last Name) (First) (Initial) (Grade) 
Boy or Girl ____ __ Occupation of Father (or Mother) ________ _ 
How old were you on your last birthday? 
PART I 
Every item starts with an underlined word, After it are 
four choices. Out of these, choose the one word which most 
nearly corresponds to the first word. In the blank at the 
left, place the number of your choice. See the example below: 
~ Clock: 1. an animal 2. catches fish 3. tells time 
4. grows 
1. Present: (time) 1. all the time 2. time ahead 3. now 
4. here 
___ 2. Current: 1. long ago 2. time to come 3. not very long 
ago 4. present time 
___ 3. Future: 1. once 2. time ahead 3. time before 4. soon 
_4. Recent: ~- lately 2. now 3. long ago 4. pretty soon 
_5. A. M,: 1. morning 2. afternoon 3. noon 4. 10 to 6 
6. 
-
P. M.: 1. morning 2. afternoon 3, midnight 4. 10 to 6 
7. Dailx: 1. daytime 2. today 
-
3. for a week 4, every day 
-
a. Decade: 1. five years 2. six months 3,' ten years 
4. twenty-five years 
_9. Annual: 1. yearly 2. always 3, last 4. coming 
_10. Modern: 1. future 2. up-to-date 3. now 4. things to 
come 
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11. Eternal: 1. everlasting 2. gone by 3. right now 
--- 4. 1000 years 
12. 
-
13. 
-
Prehistoric: 1. ancient 2. time of Jesus 3. time of 
large animals 4. before written records 
Ancient: 1. when . the Pilgrims lived 2. time long 
.past 3. not very old 4. a few years ago 
_14. B. C.: 1. before Christmas 2. before Christ 
fore Caesar 4. before Columbus 
3. be-
_15. A. D.: 1. after Christ 2. after December 
4. during this century 
3. all day 
___ 16. Mediaeval: 1. middle ages 2 ... 500 years 3. ancient 
times 4. the present day 
___ 17. Generation: 1. period between grandparent and grand-
child 2. about 33 years 3. 1856-1958 
4. a person 1 s ancestors 
___ 18. Dark !ges: 1~ before Christ 2. around 500 A.D. 
3. the age of. discovery 4. the days or.· 
t~e cavemen 
___ 19. 1702 A.D.: 1~ 16 Century 2. 17 Century 3. 18 Century 
~. 19 Century . 
_20. 981 A.D.: 1. 7 Century 2. 8 Century 3. 9 Century 
4. 10 Century 
___ 21. 46 A.D.: 1. Zero Gentury 2. 1 Century 3. 2 Century 
4. 3 Century 
___ 22. 2041 A.D.: 1. 19 Century 2. 20 Century 3. 21 
Century 4. 22 Century 
___ 23. 1958 mean~{ 1. 1958 years since the beginning of. 
time 2. 1956 years since the birth 
of Christ 3. 1956 years since the 
de~th of Christ 4. 1958 years since 
the Roman calendar was devised 
1/ In all cases in the test where the date 1956 is used this 
aate has been substituted by the present writer for Friedman's 
date of 1942 in order to obtain correct evaluation of student 
knowledge of the present day. 
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PART II 
There are four dates given below, but they are not in their 
correct order of time. To show in what order they do belong, 
they have been numbered: 1, 2, 3, and 4. 
2 March 4, 1941 
1 N~ch 3, 1941 
_!_ March 10, 1941 
~ March a, 1941 
Number the following groups of items in tne same way: 
1 
Abraham Lincoln was born 
____ George Washington was born 
____ My mother was born 
Columbus was born 
II 
~ Days of the Pilgrims 
First World War 
Bible days 
T.he day I was born 
III 
Start with the one which comes earliest in the year, from 
January 1: 
____ Washington's Birthday 
____ End of the school year 
____ New Year's Day 
Beginning of the school 
1702 
1889 
981 
1941 
IV 
year 
v 
942 A.D. 
-942 B.C. 
-1648 A.D. 
32 B.C. 
PART III 
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This part is not a test; ~t is a request for your opinion. 
For each of the following items there are tour choices that 
describe it. All 4 of them are correct but pick out the 
one you think woUld be easiest to remember. It need not be 
the most accurate choice, ';Wt the one you would remember best 
if you had to learn it. In the blank at the left, place the 
number of your choice. 
___ 1. Napoleon was born: 1. in 1769 2. in the eighteenth 
century 3: a long time ago 4. about 1775. 
_2. I was born: 1. 1n the twentieth century 2. around 
1941 3. a few years ago 4. about 16 years ago. 
___ 3. The first calendar was devised: 1. around 4000 B.C. 
2. once upon a time 3. ages ago 4. in 4241 B.C. 
___ 4. The next Presidential election will be: 1. in 1960 
2. during the next decade 3. in four years 4. in the 
near future. 
___ 5. The telephone was invented: 1. in the nineteenth cen-
tury 2. in 1876 3. in pioneer days 4. around 1870. 
6. I started first grade: 1. ·around 1946 2. d_uring the 
--- last decade 3. some time ago 4. about ten years ago. 
___ 7. Knights ~n armor lived: 1. in olden times 2. around 
1200 A.D. 3. in the thirteenth century 4. about 700 
years ago. 
_a. The Greeks had a great -civilization: 1. around 450 B.C. 
2. in ancient times 3.' about 2400 years ago 4. years 
ago. 
___ 9. Harding was elected President: 1. before I was born 
. 2. in 1920 3. several years ago 4.· about 30 years ago.· 
___ 10. The English def'eated the Spanish fleet: 1. in 15.88 A.D. 
2. in the sixteenth century 3. at the beginning of 
modern times 4. around 1600 A.D. 
1 39 
_11. The first World War started: 1. in the early part of 
the nineteenth century 2. almost 45 years ago 3. be-
fore I was born 4. in 1914 
___ 12. The American Revolution started: 1. in the eighteenth 
century 2. in the days of our forefathers 3. in 1775 
4. close to 1800. 
___ 13. Julius Caesar was assassinated: 1. in 44 B.C. 2. in 
the first century before Christ 3. In ancient times 
4. about 2000 years ago 
_14. Queen Victoria started- to rule England: 1. in 1837 2. 
in the nineteenth century 3. around 1850 4. about 100 
years ago 
_15. The Suez Canal was opened: 1.· in the nineteenth cen-
tury 2. in 1869 3. around 1875 4. the last half of 
the nineteenth century 
16. Amundsen reached the South Pole: 1. in the first qua~ 
ter ·of the twentieth century 2. about 40 years ago 3. 
in 1911 4. around 1900. 
___ 17. Harvard University was founded: 1. in colonial times 
2. around 300 years ago 3. 1n the seventeenth century 
4. in 1636 
_18. Hannibal was defeated: 1. before Christ was born 2. in 
202 B.C. 3. about 2000 years ago 4. several centuries 
ago. 
PART IV 
Let us pretend that the line below indicates the length 
of the life of a boy named Joe, from the time he was born in 
1946 up to the present year, 1956. Here are listed some event& 
in Joe 1 s life and how old he was at the time. On the line be-
low, put the number of each event at the point which you think 
indicates when the event happened. 
1. Fell down the stairs when he was one year old. 
2. Went to visit his grandmother in New York when he was three. 
3. Rode in an airplane when he was four. 
4. Started kindergarten when he was five. 
5. Had his tonsils out when he was seven. 
6. Rode a bicycle when he was nine. 
7. Started fifth grade when he was ten. 
1946----------------------------------~--------~1956 
This is Joe 1 s life-line. Use the above numbers to indicate 
when the events happened. 
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PART V 
Let us pretend that the line below indicates time from 
the year 4000 B.C. until the present day. Six events are 
listed below with their dates. On the line, put the number 
of each event at the point which you think indicates when the 
event happened. 
1. Greatest Egyptian pyramid built (around 2900 B.C.) 
2. Hammurabi ruled the Babylonians (around 2000 B. cr.) 
3. Birth of Confucius (551 B.C.) 
4. Crusades started (1096 A.D.) 
5. The Constitution of the United States went into effect 
(1798 A.D.) 
e. End of the first World War (1918 A.D.) 
4000 B.C·-----------------------------------------1956 A.D. 
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Table 9. Percentages of Senior High School Students 
Responding to Date Opinion Items ~/ 
Choice .12/ 
Item Number 
1 2 3 4 None 
1 • .......... 10 61 11 16 2 
2 ••••••••••• 20 46 2 31 1 
3 •••••.••••• 62 5 23 9 1 
4 •• •...••.•• 74 1 15 9 1 
5 ••••••••••• 47 17 9 25 2 
8 ••••••••••• 24 4 9 62 1 
7 • .••..••.•. 23 8 58 10 1 
a •••••...•.• 37 42 13 4 4 
9 • ••........ 29 36 4 31 0 
10 ••••••••••• 25 42 10 23 0 
11 •••••••.••• 14 10 12 63 1 
12 ••••••••••• 24 16 47 11 2 
13 ••.••...•.. 35 19 18 23 5 
14 •••••.•...• 17 33 14 35 1 
15 ••••...•.•. 24 16 15 44 1 
18 ••••••••••• 15 32 22 32 1 
17 •• .•.....•. 38 17 32 . 15 0 
18 •• ..•....•. 36 19 27 15 3 
~/Adapted from Table XXII, Friedman, op. cit~, p. 89. 
b/ Key to numbers in Choice: 1 
2 
3 
4 
-
-
-
= 
= 
exact date 
approximate date 
century 
vague date. 
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Table 10. Percentages of Individuals Responding Correctly 
to Indiv3,dual Time Word Items, Grades Ten through 
Twelve Y 
Grade 
Word 10 11 12 
1. Present ••••••• 98 100 97 
2. Current ••••••• 82 71 75 
3. Future ••••••.. 89 . 96 94 
4. Recent ••.•..•. 96 98 97 
5. A. M. • ••••• •. • 97 97 95 
6. P. M. • •• • ••••• 92 91 90 
7. Daily ••••••••• 96 94 93 
a. Decade •••••.•• 72 79 82 
9. Annual •••••••• 93 96 98 
10. Modern ......... 93 96 97 
11~ Eternal •••• ~ •• 99 96 99 
12. Prehistoric ••• 72 74 77 
13. Ancient ••..••• 95 99 99 
14. B. c .•.......• 98 98 97 
15. A. D •••••••••• 94 95 99 
16. Mediaeval.: •.• 93 91 97 
17. Generation.;~ ••• 23 23 27 
18. Dark Ages ••••• 44 66 58 
19. 1702 A. D •••••• 72 77 82 
20. 981 A.D~···••• 73 80 85 
21. 46 A.D •••••••• 55 57 69 
22. 2041 A.D •••••• 70 86 87 
23. 1942 means •••• 61 49 61 
a/ Adapted from Table XIII, Friedman, op. cit., p. 59. 
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Table 11. Percen~agee of Pupils Responding Correctly to Items 
in the Chronological Order Teet ~ 
Group Number 
and 
Key Word of Item 
1. Lincoln •••••••• 
Wash1ng~on ••••• 
Mother ••••••••• 
Columbus ••••••• 
Average ••••• 
2. Pilgr~me ••••.•• 
War •••••••••••• 
Bible ••••••••.. •. 
Bo%11 •• • · •••• · •••.• 
Average ••••• 
3. Washington •••.• 
End ••••• •· ~ ••••. 
New Year ••••••• 
Beginning •••••• 
Average ••••• 
4. 1702 •••.••.•••• 
1889 ••••••.•• ~. 
981 •.•.•• ....•• 
1941 •••.••••••• 
Average ••••• 
5. 942 A.D.: •••.• 
942 B.c.~ ••••• 
1848 A.D •• ~···· 32 B.c •••••.• 
Average ••••• 
Average of group 
mean.s ••••••••••• •.• 
1o 
81 
82 
94 
88 
86 
88 
92 
86 
95 
90 
85 
60 
88 
60 
88 
94 
95 
95 
95 
95 
90 
47 
90 
47 
69 
82 
Grade 
ll 
85 
86 
97 
97 
91 
92 
99 
92 
99 
98 
85 
53 
88 
58 
88 
99 
99 
99 
99 
99 
95 
45 
93 
45 
70 
84 
l2 
89 
91 
97 
97 
94 
92 
97 
93 
98 
95 
78 
70 
98 
75 
80 
99 
99 
99 
99 
99 
95 
64 
93 
84 
79 
89 
~/Adapted from Table XXVII, Friedman, op. cit., p. 108. 
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THE UNDERSTANDING OF TIME CONCEPTS 
BY SELECTED HIGH SCHOOL STUDENTS 
USING FRIEDMAN aS MEASUBING INSTRUMENT 
ABSTRACT 
This thesis is an attempt to determine the extent to 
which a selected group of studen~s from the history depart-
ment of Beverly High School possesses understanding of time 
concepts. It proposes to measure their comprehension of 
time by means of an objective test. The resul~s of this 
test are evaluated and compared to those established by 
Kopple c. Friedman ia 1942 in an attempt to validate fur-
ther hie work in this area. 
An adequate understanding of time words and the prin-
ciples of chrOnology is neeeasary in order to create an 
alert and well-informed citizenry which is able to think 
abou~ current political events, rela~e those events to hap-
penings in the past, and make intelligent decisions on the 
basis of this understanding. Accordingly, it becomes manda-
tory for tne teachers of social studies to evaluate present 
methods of teaching time concepts and to develop a clearer 
perspective of their own comprehension of time. 
To facilitate this work, students were selected who 
represented a normal senior high school population in terms 
of IQ (102.5) and socio-economic status. Two hundred and 
seventy-six students were chosen from the various courses 
within the history department and represented all grades 
and curricula within the high school. These pupils were 
given a time comprehension test which was devised as part 
of a doctoral dissertation at the University of Minnesota 
by Kopple C. Friedman. The test is divided into four parts 
which measure the understanding of time ~ords, chronology, 
time lines (simple an~ complex), and a fifth section determin-
ing date preference by students. After the administration 
of the test, scores were obtained on individual performances 
which were categorized by grade to aid in the evaluation. 
Correlatiens were made between performance of the group as 
a whole and certain factor~ which might be considered pre-
dictive of succes& on the teat-- IQ,, socio-economic status, 
and tne number of history courses taken by grade-twelve 
students. Mean performances of the boys were compared to 
those of the girls and analyzed for any statistical sig-
nificance. 
The results of Part I (time word comprehension) showed 
a surprisingly low _degree of understanding among all groups 
except the seniors. Grades ten and eleven achieved satis-
factory comprehension for only ten words out of twenty-three. 
Since the words are common and many of them used in daily 
conversation, these results are alarming. Grade-twelve 
students achieved adequate comprehension for sixteen out of 
twenty-three words. Friedman had established that maturity 
in comprehension of time words is reached when twelve of 
twenty-three words are satisfactorily understood by a group. 
He found such understanding came at the age of sixteen, or 
the end of grade ten. The present experiment shows that 
the Beverly group is at least a year late in arriving at ma-
turity in this test; that is, the comprehension of time word5. 
The results of Part II, involving a knowledge of chronolo-
gy, were higher than those of Part I, and the peak of perform-
ance came in grade twelve. The general averages were remark-
ably similar to the results obtained by Friedman. Yet, com-
prehension of the principles of chronology, especially knowl-
edge of B. C., is not adequate for any grade in the present 
experiment except grade twelve. cromprehension of individual 
items of both Part I and Part II in the present experiment 
does not increase consistently throughout the grades but re-
mains fairly constant in grades ten and eleven and jumps 
sharply in grade twelve. This is contrary to the findings 
of Friedman. 
Parts IV and V tested tne students on the use of the 
simple and complex time lines. From the very poor results 
obtained on these parts, it may be stated that the time line 
is a learned device. Al~hough Friedman's group did well on 
the simple time line, he found poor result~ on the complex 
time line. Both experiments point to the fact that the time 
line should be used sparingly by the teacher and taught With 
great care. 
The result~ of student preference on learning dates in-
dicate a trend toward choosing century dates. Friedman 
found no definite pattern of preference, and a survey of the 
choices shows little similarity between the two experiments. 
The conclusion seems evident in the present experiment that 
students need motivation for learning dates. 
Correlations were made between performance on Parts I, 
II, and IV and possible indices of achievement--IQ, socio-
economic status, and number of courses taken. With the e~ 
caption of a significant negative correlation existing be-
tween performance on Part I and the number of courses taken, 
no significant correlations were established. A certain de-
gree of relationship was found to exist between IQ and per-
formance by students on all part& of the test. Upon setting 
up critical ratios to determine any significance in difference 
of performance by sex, it was discovered that ~he boys made 
a significantly superior performance on Part I of the test. 
The scores for Part V were so low that no meaningful evidence 
eould be gained from correlating the results with the various 
factors. 
The findings of the present experiment clearly emphasize 
the fact that time concepts are not fully understood by high 
school students, and that there is evident need for develop-
ing more effective methods of teaching time comprehension. 
